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Improvement In Bakers' Rotary Ovens. 

Pig. 1 of the engravings is a front elevation and Pig. 2 a 
vertical section of an oven for baking bread, crackers, pastry, 
and other articles, patented through the Scientific American 
Patent Agency, Dec. 24, 1867. The hearth, A, Pig. 2, is of 
two parts ; one, the base or foundation, being a cog wheel 
supported in the center by a suitable pivot, B, and on the cir- 



by commencing at the center of the hearth in front of the 
door. The cold air space is intended for retaining and regu- 
lating the heat of the inner hot air space. It will be seen 
that this outer covering of cold air prevents the radiation 
and escape of the heat. The oven may be revolved by power 
and kept moving continuously, or it may be turned occasion- 
ally by hand to equalize the heat as may be desired. Practi- 




sides of the upper portion are externally of sheet metal, 
painted black or some dark color, inside of which are plates 
of ground glass. The roof of the lantern is also of metal 
with passages for the escape of the gases of combustion. 
Through the metallic sides are cut the letters or figures, 
having a border painted light, as seen distinctly in Fig. 2, 
and serving to make them marked during daylight. In the 
nighj the light, passing through the ground glass, will 
throw the characters out fully as clear and bold. 

This lantern and signal is cheaply made, and can be easily 
attached to any car, whether new or old. It is evident that 
the perforated or lettered plates can be removed at will and 
others substituted, so that a car may be transferred from one 
route to another, as desired. The utility as well as the ele- 




cumference by small rollers or wheels, C, traversing a circular 
track. The other portion of the hearth is the floor of tiles, 
or other suitable materials, laid on the arms and rim of the 
wheel. The courses, which are laid, as seen in the engrav- 
ing, Pig. 2, on radial lines, are jointed so that the health is 
perfectly tight. The under side of the tiles is corrugated, so 
that the wheel arms will offer no impediment to the free cir- 
culation of the heat. 

The crown and sides of the oven are of sheet iron, having 
four bars of iron running crossways, to which are attached 
four small wheels, so that the hearth may be turned while 
the crown remains stationary. The- hearth is rotated by 
means of a crank and pinion, D. The oven stands on a 
foundation of brick with double walls, the spaces, E, being 
filled with sand. Between the oven proper and the inner 
brick wall is a space for the heated air entirely surrounding 



KINKELE'S PATENT REVOLVING OVEN. 

cal bakers will readily see its advantages. It can be adapted 
for heating by means of petroleum or other hydro-carbons. 

For further information address J. A. Kinkele, 751 First 
avenue, New York city. 



Improvement tn Street Car Signals. 

Even the citizen of New York, or of any other large place 
where much of the travel depends on street cars, finds some 
difficulty in designating an approaching car, either by the 
colored v lantern shown at night, or the letters and figures 
presented by day. The latter are either on the dasher, hid 
by the horses, or on the side of the car, not to be seen until 
the car is abreast the waiting passenger, or has passed him. 
The distinction of different colored lanterns is difficult to 
learn and not easy to understand. These annoyances to the 
habitue become serious troubles to the stranger. To obviate 



gance of this arrangement should attract the attention of our 
street railway managers, as the light necessary for the signal 
subserves also the purpose of illumination to the interior of 
the car. 
Patented through the Scientific Ameriean Patent Agency 
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BADGER'S PATENT STREET CAR LIGHTS AND SIGNALS. 



the oven. Outside of this and between the two walls is an- 
other space, F, which is a space for cold air. Its connection 
with the external atmosphere is seen in the two openings in 
the sides of the flaring jambs of the recessed door, G, Fig. 1. 
In the same figure the apertures, H, with sliding doors are 
for removing ashes, etc., that may have lodged under the 
hearth. I is the damper of the chimney, seen also in Pig. 2. 
J is a small boiler set over the furnace, K, for generating 
steam, which, by the pipe, L — both figures — may be dis- 
charged into the oven as needed, for moistening the bread. 
The boiler has a faucet by which hot water, so frequently re- 
quired in a bakery, may be obtained. The doorway, (i, is 
closed by inner and outer sliding doors, as seen by the dotted 
lines. M is the handle of a pin which may be pushed in or 
pulled out to unite or disconnect the oven side and the hearth, 
so that the latter may be turned and the former remain sta- 
tionary when the oven is to be filled, which is always done 



these difficulties is the object of the simple device illustrated 
in the engravings, and it is not only a convenience to the 
public, but an advantage pecuniarily to the railroad com- 
panies. 

Fig. 1 is a perspective view of a car with this attachment 
and Pig. 2 a view of the lantern. The lantern is secured to 
the roof of the car by a metallic flange conforming to the 
shape of the roof, and placed on the left hand side of the car. 
The curvpd flange for ordinary cars is seen in Pig. 2 at A, 
All below that flange is inside the car. This portion com- 
prises the light and reflector, which illuminate the interior 
of the car brightly, being about eight by sixteen inches, 
much larger than the lights ordinarily used ; and the signal 
portion projecting above the roof of the car, fully as large. 
The lower portion — that below the roof flange — is hinged to 
allow removing and cleaning the lamp and reflector. This 
portion is of glass in a proper frame, and the front and rear 



Bee. 17, 1867, by L. V. Badger, 
information at Chicago, 111. 



whom address for further 



Test for Fixed and Volatile Oils. — Several years ag& 
M. Rousseau, of France, discovered that olive oil, the feeblest 
conductor of electricity, when mixed with one hundredth of 
its volume' of oil of poppies, increased the number of vibra- 
tions of a magnetic needle in a given time, when the same 
was made to form parts of an electric current. Mr. Warner, 
an English experimenter, has enlarged the field thus opened, 
and shows that difference of resistance will show the purity 
of oils. He gives a table of resistances of volatile and fixed 
oils, and as turpentine and alcohol are the principal adulter- 
ants of volatile oils, and as the former has an immense resist- 
ance and that of the latter is enormously lower than any of 
them, the variation in the deflectorcompared with that given 
in the tables will detect, and show the extent of adulteration 
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PATENT OFFICE BEFOBT. 



United States Patent Office, 
January, 1868. 

I have the honor to submit the following report of the 
business of this office during the year 1867. 

The receipts and expenditures of the office for the year, and 
the condition of the patent fund at its close, are shown by the 
following statements : 

. No. 1. 

Number of applications for patents during the year 21,276 

Number of patents issued, including reissues and designs 13,0 15 

Number of caveats filed during the year 3,597 

Number of applications tor extension of patents 106 

Number of patents extended 95 

Number of patents expired 1.005 

Ol the patents granted there were to 

Citizens of the United States 12,651 

Subj p cts of Great Britai a 191 

Subjects ot French Empire 80 

Subjects of other foreign governments 9S 

No. 2. 

Statement of money received during the year, namely: 

On applications tor patents, reissues, appeals, etc $597,205 75 

For copies and for recording assignments 49,376 17 

Total $646,581 92 

No. 3. 

Statement of expanditures from the patentfund: 

For salaries (including the extra 20 per cent) $156,546 50 

Contingent expenses—miscellaneous $260,bl2 85 

Permanent improvements in toe model room, library, * 

drattman's room, and examiner's rooms 46,301 98—307,114 83 

Temporal y clerks (including ihe extra 20 per cent) 155,339 9i 

Withdrawals 200 00 

Kefunding monev paid by mistake 1,085 80 

Judges 1q appeal cases 261 25 

To this a-id the following items not heretofore paid irom the pat- 
ent land, viz : 

For illustrations for report $16,819 60! 

For expenses of copyrights 1.895 43 — 18,715 03 

Total $639,263 32 

No. 4. 

Amount to the credit of the patent fund January 1, 1867 $264,125 88 

Amount of receipts during the year 646,581 92 

Total $910,707 80 

From which deduct for expenditures 639,263 32 

Leaving abalanoe to the credit of the patent.fund, Jan. 1,1863, of. .$271 ,444 48 

Table Exhibiting the Business of the Office for Thirty-one 
Ye<m Ending Becfinber 31, 1867. 
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filed. 



filed. 



Patents 
issued. 
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288 
312 
891 
315 
880 
452 
448 
553 

,607 
595 
602 
760 
99C 
991 
868 
906 

1,024 

1,010 
948 

1,097 

824 
787 
1,063 
1.987 
2,723 
3,597 


520 
425 






473 




841 


495 






517 






531 






502 






502 






619 




1,628 


572 
660 




1,958 


1,070 






995 




2.258 


869 




2.6SS 


1,020 




2,678 

3,824 


958 
1,912 




4,485 


2,024 




4,960 


2,502 


1857 


4,771 


2,91* 
8,710 


1859. 
1860. 
1861. 
1868 


6 225 
6014 


4,538 

3.52; 
4,170 






5,020 
6,616 




15.260 


9,450 






13,015 



Cash 

received. 

$29,289 08 

42.123 54 

87,260 00 

, 38,056 51 

40,413 01 

36.585 68 

85,315 81 

42,509 26 

51.076 14 

50,264 16 

63,111 19 

67,576 69 

80,752 78 

86,927 05 

95,783 61 

112,056 34 

121,527 45 

163,789 84 

216,459 35 

192,588 02 

196,132 01 

203,716 16 

245,942 15 



215,754 99 
195,493 29 
240,919 98 
8(8,791 84 
495,665 38 
646,581 92 



Cash 

expended. 

$83,506 98 

37,402 10 

34'543 51 

39,0,10 67 

52,666 87 

31,241 48 

30.166 96 

30.244 73 

39,895 65 

46,158 71 

41,878 35 

58.905 84 

77,716 44 

80,100 95 

S6.916 93 

95.916 91 

132,869 83 

167.146 32 

179,540 33 

199,930 02 

214,582 09 

193,193 14 

210,218 41 



182,810 39 
189,414 14 
229,868 00 
274,199 34 
361,724 28 
639,263 B2 



Valuable reports of sections have been received from the 
officers in charge relating to the subjects coming under their 
cognizance ; their accompanying exhibits show that in each 
department the number of applications has increased and the 
character of the inventions proves that the inventive faculty 
is still alive and usefully employed. The reports, however, 
generally agree in stating that, with some exceptions, the 
improvements are mainly in detail, perfecting and adapting 
what may be considered substantially as existing contriv- 
ances and processes. 

Changes in the classification and in the alignmemt of cases 
having been lately made, a tabular account of the rate of in- 
crease o i work in the different classes cannot be given satis- 
factorily. 

The purpose of the change, so far as it affects subjects, has 
been to secure more homogeneity in the classes and to allot 
more systematically the floating cases whose distribution has 
previously been rather arbitrary than consistent. Another 
incentive to reorganization in this particular has been the 
increase in the number of examiners and assistants, which is 
now one fourth larger than at the date of my last annual 
report. 

The new classification is nearly completed and will shortly 
be printed. The number of classes has risen from twenty- 
two to thirty-six, a number of subjects being now recognized 
individually which were formerly merged with others, under 
a more generic title. Among these are builders' hardware, 
felting, illumination, paper, and sewing machines, to each of 
which subjects so much attention has been directed by in- 
ventors that a division became a necessity to secure a proper 
apportionment of work among the corps of examiners. 

The American system, as it may fairly be called, has proved 
itself to be well adapted to oarry out the purpose of the law 
and the clause in the Constitution under which, in the inter- 
est of science and the useful arts, Congress has power to se- 
cure to inventors, for limited times, the exclusive right to 
their discoveries. The office has now a corps of experts to 
whom applications for patents are assigned for examination, 
who are intimately acquainted with the details of their re- 
spective classes, and whose judgment is worth to an inventor, 
in an average case, many times the cost of making the ap- 
plication for a patent. 

It is believed that the value of the system, great as it is 
admitted to be, is not adequately understood, and to some, 
the thorough acquaintance of an examiner with his class is 
simply regarded as a positive obstacle in the way of obtaining 
a patent. Such an apprehension cannot be felt by one who 
truly values the system, as, for instance, by a bona fide in- 
ventor who has unwittingly followed in a path previously 
traveled by another ; to him, although disappointed, the 
the truth had far better come in this way than after expense 
has been incurred in operating under a patent whose worth- 



lessness is only made apparent when the invention proves 
itself valuable and provokes litigation. 

The student is well aware that the English practice of 
granting patents was originally a system of monopoly, ex- 
tending to such things as tanning, the sale of salt in a given 
district, the importation of certain articles, and similar exclu- 
sive powers, which "proved vexatious exactions to the public. 

The act of Parliament to discourage monopolies, passed 
some two centuries since, recites the legitimate subjects for 
such grants, and the wisdom of the conclusion then arrived 
at has not since been successfully called in question. 

The advance made by the American system upon the prac- 
tice which followed the legislation of the Parliament of King 
James, consists in giving an intelligent examination to each 
application, instead of granting a patent as a matter of 
course ; and remitting the patentee to the public and the 
courts when a few minutes' examination by an expert would 
have determined to the inventor's satisfaction, though pres- 
ent chagrin, perhaps, that the invention was worthless on the 
ground of want of novelty or its inherent radical faults. 

Viewing the office as a self-sustaining bureau, under the 
control of the government, the accompanying exhibit is a 
cause for congratulation to all concerned ; the inventors 
whose genius and industry have supported, and the legisla- 
tors who have wisely recognized ihe rights of the inventors 
and {he ifiterests of the public, which are identical. 

A glance at the~tabular statement of the office business for 
a series of years shows that the constant increase in the num- 
ber of applications and of patents has not been attended by 
a proportionate increase in the expense of the office. This is 
true even of this year, although over $100,000 has been ex- 
pended, as shown in the financial statement, for permanent 
improvements and other objects out of the ordinary course. 
The machinery is working with less friction and loss, econo- 
my and system have been equally studied, and while details 
may yet be amended to complete the symmetry of the organ- 
ization, the office is deservedly popular and respected as an 
American institution, the legitimate exponent of the useful 
arts whose progress it was designed to promote. 

The following table shows the average cost of each exam- 
ination for a series of years, the calculation being based upon 
the number of applications and the gross expenditure of the 
office in each year : 



1840 $51 oo 

1841 62 18 

1842 4105 

1848 S7 55 

1844 34 

1845 31 62 

1846 36 29 

1847 27 

1848 36 18 



1849 $39 75 

1850 36 52 

1851 88 49 

1852 36 M 

1F53 49 71 

1854 50 28 

1855 40 48 

1856 40 81 

1857 44 35 

1858 S6 01) 



1859 


$83 78 


I860 


SS 04 


1861 


47 49 


1862 


86 28 




31 49 


1864 


32 97 


1865 


25 72 


1866 


23 69 







The expenditure in 1867, for 20 per cent extra salaries (ac- 
cording to act of Congress), permanent improvements, illus- 
trations for report and copyright expenses (see financial state- 
ment No. 3), divided among the applications of the year, 
renders the average nearly five dollars higher than it would 
otherwise appear. The increase in the clerical force, both 
expert and routine, and the multiplication of the office re- 
cords, drawings and books of reference, has not been accom- 
panied by an adequate extension of room and facilities for 
work. The urgent pressure in the examiners' department 
has been somewhat relieved by the assignment of additional 
rooms, but the employes in other sections are suffering from 
lack of spaee wherein to arrange and execute their work. In 
fact, the public passages and rooms cut off from them are 
now used to afford accommodation, incomplete as it is, for 
those employes for whom no rooms can be found. 

The librarian again calls my attention to the inadequacy of 
the room for the proper display and the convenient handling 
of the books. I have nothing to add to my report of last 
year on this subject, except that the necessity for more room 
is every year more apparent, and the limitation more irk- 
some, as the books become more closely crowded, and the 
space available for their consultation is diminished. 

The space and facilities for the arrangement of the cav- 
eats are altogether inadequate and unsuitable. It has been 
my desire to isolate them in a manner consistent with their, 
official character, but want of room has preclude d the per- 
fecting of any suitable arrangement therefor. 

The great assemblage of drawings of patented and rejected 
applications occupies much room, but needs more. A very 
thorough style of improvement in the substitution of sliding 
and tilting drawers for the ordinary portfolios has made their 
handling and consultation much more convenient and expe- 
ditious. They, however, cannot be kept within the present 
bounds, and the constant augmentation aggravates the in- 
convenience. 

The drawings now number over 100,000, ani are becoming 
torn and soiled by the constant but legitimate wear to whi-ch 
they are exposed. Photography seems to offer the only 
means for renewing them. For some time past I have had 
it in contemplation to have photographic copies of uniform 
size made from the current issues and the drawings of for- 
mer patents, so as to furnish to each examiner a copy of all 
drawings appertaining to his class, enabling him to consult 
them without going to the draughtman's room, where the 
space is insufficient for the purpose. This would much facil- 
itate the examination of applications, which becomes a heav- 
ier tax annually as the drawings accumulate. A set of the 
drawings might be bound, and placed in the library for pub- 
lic inspection, and copies furnished to other public institu- 
tions which might be disposed to order them. Copies of the 
drawings might thus be furnished at a reasonable price, and 
afford a revenue to the office. If this plan were adopted, 
applications might be filed with but a single drawing, in- 
stead of two as is the present practice ; and a fac-dmile of the 
drawing of record, in most cases, of even size with the face 
of the patent, might be attached thereto. 



It has been my purpose to commence by photographing 
each Week the current issues, and several hundreds of the 
back issues, so as gradually to accumulate a full copy of the 
record, and, where a drawing may be lost, to tafce a photo- 
graphic view of the model which might stand in its place. 
The copies thus made would be of even size, and smaller 
than the average of the originals, which would enable them 
to be placed in compact form, and greatly to economize the 
room occupied by them. The printing of the specifications 
was commenced Nov. 20th, 1866, and the size of the patents 
reduced from 15x20 to 10x15 inches. The letters patent are 
thus of a more convenient size for all purposes. A number 
of copies of each are struck off while the type is set. One 
copy is attached to the face of the letters patent, of which it 
forms the "accompanying specification ;" one is bound with 
its fellows, in consecutive order, to form a book of records ; 
two are sent to the Commissioner of English patents as a 
slight though utterly inadequate return for the magnificent 
series of English patents which have been, and continue to 
be, furnished gratis to us by them as they are issued. 

Printed copies are now furnished to all who order them, at 
one half the former price for the manuscript, and at a profit 
to the office about equal to the loss on each UDder the former 
practice, which was about four cents per hundred words for 
each copy. 

The condensation of the matter incident to printing gives 
compactness to the record, secures exact correspondence be- 
tween the original and the record, and a safeguard against 
change in either. 

The time will soon arrive in which it will be prudent to 
dispose of all models of rejected applications ; the amount of 
room they take can be much better occupied. The model 
saloon in the west wing of the office is now almost entirely 
devoted to them, and will soon be required for the display of 
models of patented inventions. The office will remain in 
possession of the files and drawings in each rejected case, 
which will be sufficient for its purpose in preserving the 
reeord. 

The business of the office is now reported by the examin- 
ers of classes as being up to date, so that applications are ex- 
amined without delay, which is much more satisfactory to 
all parties than formerly, when it was weeks, and in very 
many cases months, in arrears. This is in the face of the fact 
that the business of the office is rapidly increasing, as is 
shown in the exhibit appended, the number of applications 
being over three times the number received in 1864. 



Necessary Rules of Sleep. 

Dr. Winslow wisely says there is no fact more clearly es- 
tablished in the physiology of maD than this, that the brain 
expends its energies and itself during the hours of wakeful- 
ness, and that these are recuperated during sleep. If the 
recuperation does not equal the expenditure, the brain with- 
erB^this is insanity. Thus it is that, in early English histo- 
ry, persons who were condemned to death by being prevented 
from sleeping, always died raving maniacs ; thus it is also 
that those who are starved to death become insane — the brain 
is not nourished, and they cannot sleep. The practical in- 
ferences are three : — 1st, Those who think most, who do most 
brain work, require most sleep. 2d, That time " saved" from 
necessary sleep is infallibly destructive to mind, body, amd 
estate. Give yourself, your children, your servants — give all 
that are under you, the fullest amount of sleep they will 
take, by compelling them to go to bed at some regular hour, 
and to rise in the morning the moment they awake ; and 
within a fortnight, Nature, with almost the regularity of the 
rising sun, will unloose the bonds of sleep the moment 
enough repose has been secured for the wants of the system. 
This is the only safe and sufficient rule ; and as to the ques- 
tion how much sleep any one requires, each must be a rule 
for himself — greatNature will never fail to write it out to the 
observer underthe regulations just given. 



Time of tbe Earth's Rotation effected by the Accu- 
mulation of meteoric matter. 

In a lecture delivered before the British Association at 
Dundee, Professor Alexander Herschel makes the following 
curious observation : — A question which at present agitates 
the minds of physical astronomers, is to ascertain whether a 
slight acceleration of the moon's apparent motion can be at- 
tributed to an error in calculation, or whether the earth in 
thecourseof ages has lost in its speed o f rotation. Thelunar 
tables, which exactly represent the moon's apparent motion 
at the present time, do not absolutely give the hour of an 
eclipse which happened when the sun was setting at Babylon, 
some hundred years B. C. The eclipse began, according to 
the table, when the sun was already below the horizon, and 
it would be invisible at Babylon. But if the earth's rotation 
had been a little more rapid in lormer times than at present, 
the sun, instead of having set, would have appeared eclipsed 
before his setting, as was indeed the fact. To account for 
this change in motion, the friction of the tides has been con- 
sidered, a slow accumulation of meteorites upon the earth's 
surface would undoubtedly diminish its speed of rotation. 
The change of a hundredth part of a second in the length of 
the day, since the earliest observations, would explain the 
existing discrepancy. 



The Walrus. 

A young male walrus has lately been placed in the Zoolog- 
ical Gardens, London. He is probably not more than a year 
old, and has only partially developed tusks ; is eight feet 
long, and weighs about 250 pounds. He was captured by 
Captain E. Wells, of the whaler Arctic, in lat. 69° N. and 
iong. 64° W., on the 24th of August last. Several hundred of 
these animals were me on the ice, and were attaked by a 
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boat's crew. Among those killed was a large female ; on 
towing tbe body toward the ship a young male was seen div- 
ing and swimming around its diseased parent; lie was cap- 
tured by a noose swung over bis bead and hauled on board. 
For several days the young captive was kept tied to a ring-bolt 
on the deck, and refused food altogether. Subsequently he 
was induced to swallow thin slips of boiled pork, and was 
thus fed until the vessel reached the Shetland Islands, when 
a supply of fresh muscles were provided for his use. The 
stranger excites great interest at the Gardens ; the only 
specimen before seen there was in a moribund state on its 
arrival and lived but a very short time. 
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HEAT AND COLD. 



BY JOHN TYNDALL, ESQ., LL. D., FES. 



Lecture II. 



[These lectures, of which there are to be six, are now being 
delivered at the Royal Institution of Great Britain, our re- 
port, with the illustrations, being copied from the London 
Chemical News.'] 

I want you in the first place to pay attention to what Mr. 
Cottrell will do here in front of the table. There ii a very 
thick bombshell, for which I am indebted to the great kind- 
ness of my friend Professor Abel, of Woolwich. It is now 
filled with water, and the hole of the bomb is plugged. Mr. 
Cottrell will now place the bomb in this bucket, which con- 
tains a mixture of pounded ice and salt ; and I want, if I can. 
to explode that bomb. Do not feel in the least alarmed about 
it. The explosion will not be such as to injure any one. I 
will ask him now to cover the bomb carefully with the freez- 
ing mixture of pounded ice and salt, and we will leave itthere 
for half or three quarters of an hour, first putting a blanket 
over it in order %o keep the warm air of this room from acting 
upon it. And now on the t op of this I will put these iron 
bottles and this leaden bottle, which also all contain water. 
Having placed them in the freezing mixture we will examine 
what occurs when the water within these bottles and this 
bombshell freezes. It will require, no doubt, half an hour or 
more to produce any action upon the bomb, because it con- 
tains a very considerable amount of water. We may possibly 
obtain an action more .rapidly uponthe iron bottles, though 
they are exceedingly thick. We made a similar experiment 
with a bombshell in the yard of the Institution, and there it 
occupied only half an hour to freeze the water and burst the 
bomb. The result is here in these fragments which are on 
the table. Look at the thickness of these pieces. I hope the 
bombshell now in the bucket will be pleasant and courteous 
and agreeable enough to burst before the lecture is ended but 
in case it does not burst, these fragments must represent the 
effect I intended to produce. [At a subsqeuent stage of the 
lecture the success of the experiment was indicated by the 
bursting of the bomb. At the conclusion of the lecture the 
bottles were also found to have been burst by the freezing of 
the water.] 

And now let me recur for a moment to our last lecture. I 
then attempted something very daring indeed. I dare say 
many of my elder hearers will have imagined that, in fact, I 
aimed too high — that I endeavored perhaps to make you un- 
derstand too much ; but I do not think that that was the case. 
I think it is possible for your minds to see the operations of 
this thing that we call heat almost — not quite, I think, but 
almost — as clearly as I see these operations myself, and for 
this reason I wish, as far as in me lies, to make you see what 
I see, when I think and talk of this thing that we call heat. 
It was for that reason that I endeavored to cause you to 
picture to your minds first of all the motion of the particles 
produced by striking a piece of lead. You remember I put a 
piece of lead uponthe anvil and struck it forcibly with, the 
hammer, and in that way I produced heat. I then went on 
from that to what we call combustion ; and I asked you to 
consider this combustion as something almost identical with 
the action of the hammer upon the lead, that the combustion 
of bodies is due to the fact that our atmosphere contains what 
is called oxygen gas — the vital gas — and that when certain 
bodies are raised in temperature this oxygen hits them with 
such force as to produce the effects that we call combustion. 
This, in point of fact, is the theory of combustion. If we 
remove the oxygen from a place where a body is burn- 
ing, you will find at once that it can no longer burn. In 
order to make that evident to you, I have here a candle which 
I intend to place under what is called the " receiver " of an 
air pump. Now yoa have the candle burning within the re- 
ceiver of the air pump. If I allowed it to continue burning, 
the oxygen inclosed in that receiver would by and by be ex- 
hausted by the burning of the candle, and the flame of the 
candle would die out as soon as the exhaustion of the oxygen 
took place. I will hasten that exhaustion by working the 
pump, and rendering the atmosphere around the candle rare ; 
and you will find that presently the flame will become rather 
feeble. [The air pump was then set in action]. You see the 
flame is already beginning to become dim. Now it is very 
dim. As I work on it becomes still dimmer, but if I let a 
little oxygen into that receiver 1 at once restore the bright- 
ness of the flame. [Some oxygen was caused to enter the re- 
ceiver]. Now the flame is brighter than it was before. If I 
exhaust again you will find that as we take the oxygen away 
we remove the atoms that are now, as it were, showering 
down against the combustible matter of that candle. If we 
take those atoms away you see the flame becomes more and 
more feeble ; and finally if I proceed further I should be able, 
of course, to entirely extinguish the flame, for when these 
'ttle oxygen atoms are no longer able to rain down upon 



that flame, then the flame inevitably goes out. I will re-ad- 
mit the air, before the flame is quite extinguished. [At this 
moment the candle ceased to burn]. Ah ! I am too late, and 
the flame has gone out. Now, you saw that just before that 
flame went out it was exceedingly feeble. It was exactly 
similar to the flame that you obtain at very high elevations 
upon the earth's surface. Many years ago Dr. Frankland and 
myself spent a whole night upon the top of Mont Blanc. We 
slept upon the top, and we there burned a number of com- 
posite candles such as we have here, and we also burned a 
number of them at Chamounix. The air upon the top of the 
mountain was very rare and very thin, and it was most 
wonderful to see the effect of this rarefied air upon the flames 
of the candles. They were exactly like the flame you saw 
here immediately before it went out. Strange to say, how- 
ever, the quantity of stearine (the stuff of which these candles 
were made) consumed above in one hour was exactly equal 
to that consumed below. There was no sensible difference, 
in fact, between them, notwithstanding the enormous differ- 
ence in the characters of the flames. So much for these 
flames. 

We must now say one or two words with regard to the 
structure of this wonderful and beautiful thing — flame. If 
you look at the flame of a candle you will observe a particular 
portion of it to be much more luminous than the rest. At 
that particular part the flame gives out its greatest light ; 
and if you light two candles, such as I have here, and look at 
the flame of one of these candles through the flame of the 
other, you will "find that you can, with the greatest ease, see 
one through the other for a considerable distance upward ; 
but then you come to a very bright portion of the candle 
flame, and that bright portion almost wholly cuts off the 
vision of the other candle. Thus, through the. part of the 
most intense brightness the light of the other candle cannot 
pass. There is something going on which intercepts the 
light of the other candle. Now, what is this something ? 
This will lead us to a knowledge of the structure of this 
beautiful flame. The flame here is produced in this way. We 
have a wick in the center of this column of greasy combusti- 
ble matter. We ignite the wick. The heat first of all lique- 
fies the greasy matter, and not only liquefies it, but reduces it 
to a state of vapor, or gas. The candle actually makes its 
own gas. This vapor comes from the candle straight up- 
ward ; and being heated and surrounded by the oxygen of 
the air, this heated vapor is immediately attacked by the 
oxygen ; the atoms of oxygen plunge against the vapor, and 
what we see as light and heat is the result of this collision. 
But, let me say a word or two more with regard to flame. I 
have spoken of the vapor of the greasy matter of the candle. 
That vapor is composed mainly of twodistinct substances. It 
is called a "hydrocarbon." We have there hydrogen, which 
is a gas, and we have carbon, which is also, under certain 
circumstances, a gas. These bodies are united together in 
the grease of this candle. Now follow me, please ; and you 
will understand the structure of this candle flame immediate- 
ly. The vapor is attacked by oxygen ; but the oxygen loves 
the hydrogen better than the carbon. It takes the hydrogen 
first, and liberates little solid particles of carbon in the flame. 
These carbon particles are the soot which you see sometimes 
in a smoky flame. Yom. see the smoke here, in point of fact. 
If the combustion were perfect all that smoke would be 
burned, and it would be raised to a white heat in the flame. 
In that particular portion of the flame which gives out the 
maximum amount of light you have a crowd of these solid 
carbon particles raised to a white heat by the intense tem- 
perature of the flame, And then, finally, these carbon parti 
cles also become burned, and the products of combustion 
pass away into the air as gas. This is the structure of all 
flames ; first of all, an inner core of unburned gi.s or vapor ; 
and then-round about that the oxygen of the air plunging, as 
it were, against tK| heated- vapor, and forming a kind of lu- 
minous shell round about the interior ball. 

If, when the carbon particles were heated and liberated 
from the hydrogen in the manner I have described, oxygen 
were at once to seize upon them, .you could not nave this'in- 
tense luminosity that you find in the candle flame. Here is 
a lamp, constructed by a particular friend of mine — Professor 
Bunsen, of Heidelburg — and you see it burns with a very 
small amount of light. The reason of that is that, by means 
of these apertures which he has made round about the cen- 
tral tube he mixes the oxygen of the air with the gas before 
the gas is ignited, and the presence of this oxygen entirely 
destroys the existence of these carbon particles, to which the 
light of the flame is mainly due. If I cut off the air the gas 
alone will come out, and you see then at once that the light 
greatly increases. In the former case you have the carbon parti- 
cles halting for a moment in the flame, and raised to a white 
heat before the oxygen seizes them ; and thus you have a far 
greater amount of light than when you allow the oxygen to 
get in among them and seize them the moment they are lib- 
erated. 

The combustion which I have just shown you is of a very 
vivid kind. There are also slow kinds of combustion going 
on. For instance, when the oxygen of the air attacks iron, 
it produces that red iron rust with which you are all very 
well acquainted. This is just as much a case of combustion 
as the combustion exhibited in the candle flame. It is a case 
of slow combustion. When the earlier of the Atlantic cables 
was made it was surrounded by iron sheathing to protect it ; 
and it was found in one case that the temperature of a great 
coil of this cable became very high indeed, so high as to im- 
peril the gutta percha and other substances that were em- 
ployed to insulate the wire. This was found to be due en- 
tirely to the slow combustion — to the rusting, or " oxidation." 
as it is called, because oxygen is concerned in it — of the iron. 
The iron was slowly burned, and the heat could not get away 



because the coil was so large, and the consequence was that 
its temperature became dangerously higb. Mr. Siemens has 
invenled an exceedingly beautiful instrument for the purpose 
of testing cables for this heat. And so in tbe case of our own 
bodies there is going on as true a combustion as in the case 
of the burning candle. We take in food, it is conveyed into 
the blood, we breathe the oxygen of the air, that oxygen 
comes into contact with the food in the blood, and the food 
is there slowly burned, and consequently we are rendered 
warm. The heat of our bodies is derived entirely from this 
slow combustion. 

Toward the close of the last lecture I passed on to a con- 
sideration of what heat does. The usual result, as I told you, 
is that bodies are made to expand with heat. I made several 
experiments in proof of this, one with a very beautiful piece 
of apparatus made for me by Mr. Becker, by which we mul- 
tiplied the action more than a thousand fold in order to enable 
you to see the expansion which occurred when I breathed 
against a pillar of lead.' I now want to make clear to you 
the wonderful strength of this force with which bodies ex- 
pand, and the wonderful strength of the force with which 
they contract. The forces which pull the atoms or mole 
cules of a body together on its cooling are perfectly enormous. 
I will illustrate this by an experiment which you will under- 
stand by reference to this model. I place in a hole at the end 
of this iron bar a little piece of wood ; you see the two ends of 
this piece of wood rest against thesetwo edges ; and if I pull 
the bar I break the piece of wood. You will observe that it 
first of all bends and then breaks. Now what I am going to 
do is this : for this piece of wood I am going to substitute a 
piece of steel, and then I shall put a red-hot bar of iron across, 
and screw it on between these two points. It will cool, and 
the contraction will, I think, be so great as to break the bar of 
steel in the way in which I have broken this bar of wood. 
You see the construction of this iron apparatus is much the 
same as that of the model. [A red-hot bar of iron was screwed 
to the apparatus as described by the lecturer]. I will hasten 
the cooling by pouring a little water on the iron bar. [In 
the course of a few seconds the steel bar snapped]. There it 
is. The bar of steel is, in point of fact, smashed by the force 
with which th» particles of the iron bar pull each other to- 
gether when the motion of heat is taken away from them by 
cooling. That force is, as I have said, perfectly enormous. 
Before we pass on to consider the expansion by heat of other 
bodies beside solid bodies, I should like to explain for the 
sake of the elder boy s (not for the sake of the younger ones, 
because they will, perhaps, find it a little too difficult for 
them) the use of one term that is in common use in books 
that are written on the subject of heat. Suppose you have 
a piece of lead 3,510 inches in length, and suppose you aug- 
ment the temperature of that lead one degree, you would 
find that its length would extend from 3,510 inches to 3,511 
inches. That is it would extend ^j-f-ths of its length. This 
is the fraction of its own length which the lead expands on 
having its temperature augmented one degree. Now, that 
fraction is what is called the co-efficient of expansion of the 
lead. This co-efficient of expansion is much less in many 
bodies than it is in the case of lead. For iron this co-efficient 
of expansion is not half what it is for lead. This difference 
renders it needful for engineers to be very careful not to unite 
different metals which have different co-efficients of expansion 
in such a way that on their exponsion they would produce 
distortion and disruption, and, perhaps, fracture. Here, for 
instance, is a ruler which has one side of brass and one of 
iron ; and when it is heated, in consequence of the brass ex- 
panding more than the iron the ruler becomes curved or 
buckled up. Now, in an architectural structure different 
metals might be associated in such a way that on a change of 
temperature the edifice would be endangered in consequence 
of the metals expanding or contracting in different propor- 
tions. That fact is a very important one for architects to 
remember. 

We will now proceed to a consideration of the expansion 
of liquids by heat. Here is a bottle containing water, another 
containing alco*hol, and a third containing the liquid metal 
mercury. Here also is a bulb containing mercury. If I lay 
hold of this bulb the mercury within it expands, and this lit- 
tle column above the bulb is forced upwards. Now I want to 
show you, if I can, the motion of the mercury when the bulb 
is heated, and for that purpose I will throw an image of the 
column upon the screen, Now you have on the screen an in- 
verted image t' of the mercury column i i, turned upside down 
by the lens L which you see in front o F the lamp E, and I 
think you will see that when I heat the bulb, the column i i 
will go towards the lower part of the screen, owing to the ex- 
pansion of the metal. It really goes upward, but it appears 
to go downward, owing to the image being inverted. I will 
now place the bulb in hot water , observe the motion which I 
indicated. I will now take a bulb containing the liquid alco- 
hol, which is much more expansible thanmercury. Mr. Cott- 
rell has colored it blue, that you may see it better than you 
would if it were not colored. The color indicates the column 
of liquid. At the first moment of the bulb being heated the 
column of liquid will appear as if it contracted instead of ex- 
panded. This apparent contraction is due to the fact that 
when we first plunge the glass vessel containing the alcohol 
into warm water that vessel itself expands, and becomes, in 
fact, of larger capacity, and thus the column of liquid sinks 
in it. This sinking, however, will immediately disappear, 
and then the blue liquid will go up in the tube far more rap- 
idly than the mercury rose. I might take other liquids and 
show you the same effects, but we must now pass on to the 
question of the expansion of gases. 

You will understand in a moment that gases are capable 
of expansion by heat. For instance, I have here (Fig. 2) an 
empty bottle F, to which is attached a tube ; and Mr. Cottrell 
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iB now placing the end of that tube underneath this column 
of liquid 1 1. The column of liquid is supported by what the 
elder boys know as the pressure of the atmosphere upon the 
liquid outside. Now, if I heat this bottle I cause the air in 
it to expand ; it will ascend with force iuto the tube 1 1, the 
water will descend, and in that way I think I shall be able to 




transfer the air from the bottle into the tube now containing 
the column of water. Observe now the bubbles of air going 
up, and pressing down the liquid column. This pressure is 
due to the expansion by heat of the air in the flask. I might 
continue this process until nearly the whole of the air of the 
flask was transferred to the other vessel. 

In reference to this subject I might refer to this instrument, 
which is a thermometer made for the purpose of measuring 
heat by means of the expansion of air. Here at the top is a 
bulb filled with air. The liquid column now stands at a cer- 
tain point. If I put my hand upon it the column descends. 
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The warmth of my hand is causing the air to expand, and in 
doing that it drives down the liquid column. 

Before proceeding further, I must say one or two words with 
regard to a term I have just employed. I have used the term 
" thermometer." That is, a heat measurer. I have made use 
of this bulb of mercury, and the tube attached to it, purely 
for the purpose of enabling you to understand the common 
thermometer. If you take this bulb of mercury and plunge 
it into melting ice, or into water just frozen, at any part of 
the earth's surface, you will always find that the column of 
mercury stands at precisely the same high*, so that this 
temperature of frozen water or melting ice is the same thing 
all the world over. Here, then, we have, so to say, a standard 
of temperature. First, suppose that our bulb of mercury is 
plunged into melting ice : that will give the freezing point 
of water. Then plunge it into boiling water under the same 
barometric pressure, and the hight to which the column will 
rise under such conditions will be the same all the world over ; 
and that point will indicate the boiling point of water. 

We have three different kinds of thermometers. First of 
all there is the thermometer of Fahrenheit. In constructing 
his thermometer Fahrenheit made use of a mixture of ice 
and salt, and he found that this mixture gave him a far great- 
er cold than that of ice itself. He thought this was the 
greatest cold possible, and he therefore marked that tempera- 
ture as the zero of his scale, and began to number his degrees 
from this zero which represented the temperature of pounded 
ice and salt. He then went upwards to the freezing point of 
water, which was 32 degrees above his zero. He then obtain 
ed the boiling point of water, and divided the distance be- 
tween the freezing point and the boiling point of water into 
180 equal parts or degrees. The 180 added to the 32 makes 
Fahrenheit's boiling point 212 degrees above his zero. The 
second thermometer is one which is in general use among 
scientific men, and I wish it was employed in all parts of the 
community. It is known as the Centigrade thermometer. 
This was invented by Celsius, and is sometimes called Celsius' 
thermometer. Here we have the distance between the freez- 
ing point of water and the boiling point divided into 100 
equal parts or degrees. We have a third sort of thermometer 
which is known as Reaumur's. It is a very awkward one, but 
it is nevertheless used a great deal in Russia. In this instru- 



ment the distance between the boiling and freezing points is 
divided into only 80 different parts. The degrees in these 
three different thermometers — Reaumer's, the Centigrade, 
and Fahrenheit's — are in the respective proportions of 4, 5, 
and 9. So much then for the terms " degree" and " ther- 
mometer 1 ' which have been used in these lectures. 

Now, if possible, I should like to show you heated air. 
You cannot detect it by looking at it directly in the atmos- 
phere, but it can be made evident by a device which I intend 
now to employ. I can show you this heated air rising up in 
streams from a heated body. Here is a hot spatula. If you 
look directly at this hot body you can see no emanation what- 
ever from it ; but now my assistant will throw a beam of elec- 
tric light upon this spatula, and we will observe the shadow 
of it upon the white screen. Tou now see above the image 
of the spatula a stream of heated air rising from the hot sur- 
face. This effect is quite invisible when you look at the spat- 
ula in the ordinary way. 

I want now to show you another stream of air. I have here 
the means of giving you a still greater stream of heated air ; 
and I want to make you acquainted with thejcelebrated inven- 
tion of that eminent man, Mongolfier. He conceived the 
idea of catching these streams of heated air in a bag, and in 
this way the bag was carried up. From the chimney of this 
stove we get a stream of heated air. You observe by the ef- 
fect on the screen how powerfully that stream is rising. I 
have, here a paper balloon, and in this [balloon I will catch 
the column of heated air. If I am successful we shall by- 
and-by get the balloon filled with the hot air, and then we 
shall make Mongolfier's celebrated experiment. You see the 
sides are swelling by this heated air being accumulated inside 
the balloon. I will now let it go out of our hands, and I ven- 
ture to say it will sail upwards. There it goes. It has not 
gone so high as it ought to have gone, but still it will an- 
swer for philosophers as an illustration of the balloon of 
Mongolfier. 

It is found that in the case of solids and liquids the expan- 
sion is exceedingly irregular. The co-efflcient of expansion 
varies very much. But strange to say — (and I wish I could 
go into the reason and tell you why) — in the case of really 
perfect gases it is essentially the same for all. If you take 
490 cubic inches of air and heat it one degree it becomes 491 
cubic inches, so that the fraction ^|^ tn iB the co-efflcient of 
expansion of air ,- and this co-efflcient, as I have said, is al- 
most exactly the same for all gaseous bodies whatever. 

Now I have to direct your attention to some experiments 
with regard to the action of heat upon liquids ; and with 
this view I have provided an apparatus (Fig. 3) which I will 




now ask Mr. Cottrell, the assistant, to place upon the end of 
the table; I will now.oaoBe the water in this flask, F, to boil, 
and I -want to show you now what is meant by the vapor of 
wa^er. We will apply heat to the flask, in which is a quanti- 
ty of water, and; alter a H^tle time the water will boil and 
bubble up. I want you to understand accurately the mean- 
ing .of this bubbling up. .- What is going on at the present 
time in that flask of water is this. The water is heated. As 
the heat becomes more and more intense this shivering, quiv- 
ering, vibratory motion t**omee more and more intense, and 
then particles of water ate jerked away from the upper sur- 
face, and carried away into the space here above. After a 
time the water begins to bubble. Here you have the bubbles 
of steam rising to the top. Now, the surface of the liquid is 
in communication with the air. Every square inch of the 
surface of that flask of water bears a pressure of about 15 lbs. 
and every little bubble there bears a pressure of several 
pounds. Why is it that the bubbles are not crushed ? Sim- 
ply because the pressure of the vapor within them is exactly 
equal to the pressure of the atmosphere without, so that the 
film of liquid is squeezed between the air on the upper side 
and the vapor on the lower side. If you lessen the pressure 
of the vapor within, you will have the bubble crushed by the 
pressure of the atmosphere. The boiling point of a liquid is 
precisely that temperature at which the pressure of the va- 
por of a liquid equals the pressure of the atmosphere. Now, 
by turning this tap y, I have inclosed in the flask some heat- 
ed water ; and you see that at the present time it is quite 
quiescent. The vapor in the flask is pressing upon the sur- 
face of the liquid. But if I take that pressure away, I have 



no doubt that the water will again boil. How can I do this ? 
I have in connection with this flask of water another globular 
glass vessel, G, from which the air has been drawn by means 
of an air-pump. Hence the inside of this globe is a vacuum. 
Now, if I turn the cock, c, which is between the flask and 
the other vessel, I open a way for the vapor in the flask to go 
from the surface of the liquid into the vacuum. Observe 
what occurs. The liquid is relieved of the pressure which 
was upon it, the water begins to boil, and the flask immediate- 
ly becomes filled with the vapor of the water. The sides 
are now quite clouded. We can actually boil that water by 
cooling it. If the water in the flask ^were near its boiling- 
point, and we plunge cold water upon the upper part of the 
flask, ws should condense the vapor above the liquid, and by 
hus relieving the water of the pressure on it we should cause 
it to boil. Here I have a tin vessel containing steam, and 
the air from which has been chased away by the steam. Mr. 
Cottrell will place it in front of the table. I will withdraw 
it from the flame, and I will in fact cause the water in it to 
boil by placing a piece of ice on the top of the vessel, [This 
was done.] The water is now boiling away, as the boys near 
at hand can see. Why ? Beccause the vapor above the water 
has been condensed, and when the pressure is then removed 
from the surface of the liquid, ebullition takes place. If more 
ice is placed on the top the water will boil still more, but the 
atmospheric pressure will, perhaps, crush the vessel entirely 
in. This effect will be due to the reduction of the pressure of 
the vapor on the inner side of the tin vessel. [The effect an- 
ticipated was not produced, but the experiment was repeated 
at the beginning of the next lecture, and the sides of the tin 
can were then successfully crushed. The lecturer informed 
the audience that it had been found that the failure in the 
present instance was due to an accidental air hole in the side 
of the tin vessel.] 

I have now to pass on to a consideration of the vapor of 
water. I have here the two gases or substances of which 
water is composed. I will show you first of all that one of 
these is a certain gas which is inflammable, and this gas we 
call hydrogen. Mr. Cottrell is now getting me some hydro- 
gen which has been actually produced by the decomposition 
(to use a learned term) of water. He will now give me this 
gas. We hold downwards the mouth of the vessel contain- 
ing it, as it is excessively light, and would escape if the ves- 
sel were held upwards. I will ignite this hydrogen, and you 
see what occurs. It is an inflammable gas. There it is burn- 
ing with a flame at the top of the tube. Now the assistant 
will give me some of the other gas which is a constituent of 
water, and here we shall find our familiar friend oxygen — 
that gas which causes bodies to burn so brightly 
when they are placed in it. I will introduce into the 
oxygen a small bit of wood with an ember at the 
end; and what is the consequence? The glowing 
wood immediately burst into a bright flame. This 
gas is the other of the substances of which water 
is composed. 

Now I will take the two gases mixed together, in- 
stead of having them in separate tubes. I have here 
a wonderful instrument — a galvanic battery — which 
enables me to tear asunder the particles of water. 
Mr. Cottrell will now connect the vessel of water 
with the battery, and we will let the decomposing 
gases escape into soap suds. [The mixed gases from 
the decomposed water were caused to form bubbles 
with the soap lather. The lecturer then placed a 
cluster of the bubbles on the palm of his open hand, 
acd exploded them by the application of a light.] 
How must you figure this act of the combination of 
hydrogen and oxygen ? I suppose you must figure 
it in this way. You must figure them rushing to- 
gether with a great clash, and then quivering and 
recoiling in virtue of their resilience — their elasticity 
As far as I can follow the thing in my mind the flasn 
is due to the collision between the particles of the 
oxygen and hydrogen. It is due mainly to the enor- 
mous heat produced by the collision ; and the heat 
produced by this collision is so great that for a time 
the molecules of water produced are so hot that they 
are preserved in a state of invisible gas. Water is com- 
posed of oxygen and hydrogen in the proportion of two atoms 
of hydrogen to one of oxygen; and two atoms of hydrogen 
and one of oxygen constitute what is called a " molecule of 
water." Molecule is the term employed to express that com- 
bination, and you must remember the term. 

I want to show you the difference between vapor and invi- 
sible gas. This room is filled with invisible vapor ; but here, 
early in the lecture, I placed this vessel containing something 
very cold — a freezing mixture ; and this frost which you see 
upon the outside of the vessel is due to the condensation of 
the aqueous vapor which has come from the gas lights and 
from the lungs of the persons here present. That Vapor has 
been condensed on the cold surface of the vessel containing 
the freezing mixture, and then frozen into hoar frost. The 
fog through which you were kind enough to come on Thurs- 
day last to this place was not a true vapor. It consisted of 
particles of water. Here you see the same thing. The 
steam which you see rushing from this vessel is not a true 
vapor. It is due to the vapor cooling and being precipitated. 
If I allow the steam to pass through this flame it is convert- 
ed into a true vapor. The steam is now water, now vapor. 
[Passing the steam jet through the flame, and thus render- 
ing the steam invisible.] 

After a time we shall have that vapor cooling and falling 
into the state of water, and then if we cooled that water still 
more the particles would bring other forces and powers into 
play ; and those are the forces and poweirs that I now want to 
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illustrate before you. I want to exhibit to you the marvel 
lous force of crystallization. When we cool water sufficient- 
ly it becomes, as every boy knows, reduced to ice. That ice 
is one of the most wonderful things on the face of the earth, 
and in another lecture I shall dissect a piece of ice and show 
you how wonderful it is. I want to show you something 
similar to what occurs on your chamber windows when they 
become frosted during the cold nights and covered with 
forms as beautiful as vegetable forms. I show you that in 
this way. If I took this piece of glass and poured a solution 
of common table salt upon it, and allowed it to remain, the 
water only would evaporate. The salt would be left behind 
incrusted on the surface of the glass. You can make the ex- 
periment at home with the greatest ease if you drop a little 
solution of sugar upon glass and allow it to stand. You get 
the water evaporated and the sugar remains behind. Now I 
want to do the same with a solution of another substance. 
First of all I must clean the glass plate perfectly, and this I 
do with potash ; and then I shall put on it a film of a solution 
of something — not sugar, not salt, but something which will 
give me crystals more beautiful than either of them. We 
will take a liquid containing a certain kind of salt in solu- 
tion, and I will pour this liquid upon the glass plate. I want 
to evaporate this film of liquid before you, and show you the 
crystallization of the substance. [An image of the moisten- 
ed glass plate was projected on the screen. Crystals began 
to appear in the course of a few seconds, and gradually spread 
over the surface of the plate.] See how splendidly these 
crystals form. See them buildingthemselves together in this 
wonderful way as if they were forming vegetable growths 
before your eyes. This salt is ferrocyanide of potassium. 
We will take another plate, and cover it in the same way 
with a solution of chloride of ammonium. I will warm the 
plate in order to hasten matters. [This plate was also repre- 
sented on the screen, and a similar result was obtained as in 
the last case.] How beautifully these crystals run together. 
There they are, darting out like spears. This is an experi- 
ment which one makes hundreds of times, but still it is suffi- 
cient to strike one with wonder. How beautifully the crys- 
tals assume their determinate forms. 

One minute more. I want to tell that in passing from the 
liquid to the solid state — in falling together so as to form 
those beautiful crystals — certain bodies, comparatively few 
in number, become larger. Water is one of these bodies, 
and that is the reason why ice floats upon the water. When 
water freezes it expands with powerful force. The bomb- 
shell which I placed in the bucket before you was, as you 
see, burst by the expansion of the water in the act of freez 
ing. 
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The Flying Spider. 

Messes. Editors : — For the reason that there are so many 
things in nature of which we are unable to give a rational 
solution, I feel reluctant to contradict Father Babez's account 
of the flying spider, which appeared on page 53, current vol- 
ume. I have in my mind many times threatened to call the 
attention of entomologists to the investigation of their habits. 
I have been a tolerably close observer of them for twice fif- 
teen years, and am strongly inclined to the belief that the 
Rev. Father has been deceived — that his spidership has prac- 
tised a " slight of hand performance " on his vision. Spider 
No. 1, that lit upon the leaf of his book, in all probability, 
had a line attached to the limb to which he ascended. Spi- 
der No. 2, which was " lying on its back with its legs doubled 
up," was doubtless holding its ball of twine there, which had 
been used on a former occasion, with one end of his string 
also attached to some stationary object. It is not at all strange 
that the thread on neither occasion could be seen ; this spi- 
der, by a very slight manipulation, with what may be con- 
sidered as the thumb and finger of its right hand, could lay 
hold of the cord and take its weight from the table, when it 
would swing, or seem to float off on his back. Had the Rev. 
Father passed a rod immediately over it, as it began to move 
off, it would soon have found itself on its back on terra firma. 

Among the hundred varieties of spiders, there is but one 
of the real flying kind, although the " cat spider," that al- 
ways leaps on its prey, instead of entangling it in his web, 
will sometime swing off by its thread, and various other 
kinds will be blown from one tree to another, and weave 
their gossamer with geometrical precision in mid air between 
them ; yet none of these indulge in balloon voyages. 

The flying spider is a pale, light, ashy colored insect, 
or rather animal, and in this latitude thousands of these 
little aeronauts may be seen every autumn, vieing with each 
other in sailing the highest. They seem to be chemists as 
well as mechanics. They get themselves in a state somewhat 
like the silkworm before it begins winding its cocoon ; nearly 
all that is inside of their bowels is formed into silken thread, 
and being thus rendered very light, they wait for a fair day 
and gentle breeze, when by hundreds and thousands, like 
birds of passage, they undertake their airy journey. Firstly, 
they climb upon some shrub, tree, or fence, where they stand 
awhile with their legs directly under the body, and to all ap- 
pearance inflating themselves with gas, until the back part of 
their bodies become semi-pellucid. When fully ready, one 
does not wait for another, but proceeds to attach its cord to 
the object on which it is standing, then leaps up and off, fear- 
lessly giving its body to the breeze, gradually rising like a 
kite until it reaches the end of its string, being generally 
high up and out of sight. I presume a moderate breeze 
would carry them a long distance after their thread was 
broken. I have seen them rite higher than the tallest trees, 



and disappear in the blue ether, but I have never failed to 
bring them down down when suddenly cutting their thread 
as soon as they had made their leap. If, however, they rise 
twenty or thirty feet before their thread is broken, they are 
safe, for the breeze will carry them out of harm's way, though 
they will then rise but slowly. Occasionally, after one has 
started, another will run up his line with great rapidity some 
fifteen or twenty feet before throwing itself to the breeze. 
On the whole, it is both interesting and entertaining to ob- 
serve their movements. 

I have written the foregoing with the view of calling the 
attention of some professional entomologists to the subject. 

South Union, Ky. H. L. Eades. 
« ^ » 

An Attempt to Explain the So-called Heat Shadows, 

Messes. Editoes: — In number 3, current volume, of the 
Scientific Amebican," Mr. G. A. Shufeldt, Jr., gave as an 
observation what he called " heat shadows." He asked for an 
explanation of the phenomenon, and you gave your opinion, 
doubting that what he observed were shadows. In reading 
Mr. Shufeldt's observation, I remembered having observed 
the same phenomenon, but did not investigate the cause of 
it. I came to the conclusion that the same effect would be 
produced whenever hot and cold air pass through each other. 
The sun was shining through a window in the room, the air 
in the same was heated, the atmosphere outside was cold ; I 
ope"ned c the window, and on the window sill and carpet a 
wavy,- vibrating" mass of lights and shadows came moving 
in ; no motion was visible in the air, but on the window sill 
and carpet it was very marked. When the flow of air be- 
came stronger, the lights and shadows would move faster ; 
but as soon as I closed the window the phenomenon ceased. 
This is certainly a proof that the moving lights and shadows 
were caused by the moving and intermixing of the heated 
and cold atmosphere. 

For close observation, and to determine the cause of those 
lights and shadows, the above mentioned experiment is not 
sufficient ; the contrast is not great enough, a greater heat 
than that of a room is necessary to bring out the lights and 
shadows more prominently. I then had a little stove heated, 
that came within the rays of the sun ; back of it I placed a 
white sheet of paper, and the same phenomenon was observed, 
only hetter defined. The shadow of the stove stood out 
prominently ; the sides of the same were not a straight, but 
a trembling line, like the teeth of a saw. Next to the stove 
shadow came a marked stream of light of about half an inch 
in breadth, trending from the stove, rapidly vibrating and 
moving upward. From this stream innumerable streams of 
lights and shadows came winding out, and moved in wavy 
lines upward, approaching to and receding from the bright, 
vibrating stream. What produces those lights and shadows ? 
I will endeavor to explain this with the accompanying dia 
gram. 

The dark shadow, A, repre- 
sents that of the stove, the 
light band or stream, B, next 
to it, is the extremely heated 
air, more rarefied, and conse- 
quently more transparent and 
a better medium for transmit- 
ting light. The arrows, C, D, 
pointing outward from the 
shadow, represent the expan- 
sive radiating force of the heat. 
At C, this force loosens the 
band or heated layer of air, E, 
and carries it outward ; at D, 
the force of the heat is less; 
ened and overcome by the 
pressure of the cold air repre- 
resented by the arrows, F G, which forces the heated band, 
E, towards the heated layer, A, until its force is lessened by 
becoming heated and overcome again by the expansive force 
of the heat, and the second wave is formed. The vibrating, 
wavy motion of the heated air continues, and is observable 
some distance after having passed the sides of the stove, ex- 
cept the light band, A, which does not leave the same. The 
appearance of the loosened bands or layers of air were either 
light bands or, as represented in the diagram, had their sides 
toward the stove shaded ; the opposite side was a bright, 
marked line. The above described phenomenon is no doubt 
visible, first, by the refraction of light through layers of 
heated air whose property of transmitting light has been 
changed from that of the cooler air ; secondly, by the wavy, 
vibrating motion. 

The same effect can be observed by pouring water in a por- 
celain plate and setting it in a wavy motion, the refraction of 
the light through the different thicknesses of the waves will 
be seen as lights and shadows on the bottom and sides of the 
plate. The wavy motion of lights and shadows at the opened 
window can be explained on the same principles. 
Philadelphia, Pa. August Wilhelm. 

Another correspondent on the same subj ect says : 
The vibrations of air under certain circumstances aie dis- 
tinctly visible to the human eye, and air thus vibrating casts 
a visible shadow. A metallic surface and artificial heat is 
not essential to the production of these visible vibrations. 
The warm rays of the sun often cause a visible motion of the 
air nigh the earth's surface. By a peculiar optical illusion, 
the moving air often appears at rest while objects seen 
through that medium are apparently vibrating. But not al- 
ways. When heated air is ascending from the earth's sur- 
face, laden perhaps with misty exhalations, but performing 
its irregular motions with medium rapidity, its vibrations 
are not extended to the object seen through that heated air, 
but the air itself is visibly in motion. Heated air rising from 




a register, or common stove, i s distinctly visible when a per- 
son stands so that the column of rising air is between him 
and a window. Occasionally, when this heated air was mak- 
ing its tremulous motions with unusual rapidity, I have wit- 
nessed upon a neighboring window the same optical illusion 
that I have seen in the fields and on the seacoast. The mov- 
ing air seemed at rest while the window appeared tremulous 
with motion. This occurs, however, only when there is in- 
tense heat in the stove and the remaining portion of air in 
the room is cold. I have often stood in halls and churches 
with a perpendicular piece of pipe between me and a neigh- 
boring window, and watched the vibrations of the, air. These 
vibrations had all the irregular, wavy, tremulous appearance 
which characterizes a rising volume of steam. They extend- 
ed to the distance of about three feet each side of the pipe, 
the motion becoming less and less apparent, and the volume 
less dense, as it extended further from the pipe. 

A kerosene lamp with a tube from one and a half to two 
inches in diameter across the top, in a room nine feet high, 
will cast a circle of light about twelve inches in diameter, 
upon the ceiling. This circle of light is bordered by a dark 
circle, which is the shadow of the upper edge of the tube. 
Within, but next to the dark circle or shadow, is a circle of 
light in which no tremulous motion is visible, while in and 
around the center of this circle of lighi is a shadow, dimly 
defined, but rapid and tremulous in its motions. This shad- 
ow has no connection with the shadow of the tube. The 
tube, the circle of cool air next the tube, and the column of 
heated air rising in the center of the tube, all have their por- 
tions on the ceiling. The tube has its shadow, the cool air 
which encircles the inner surface of the tube has its circle of 
moiionless light, and the column of moving air its dim, trem- 
ulous shadow. If a person sits by a common stove, with a 
brisk fire, so that the rays of the sun shine upon and above 
the stove, with the stove between him and a window, the vi- 
brations of the rising air can be easily seen ; and if the wall 
is capable of receiving a delicate shadow, the shadow of the 
moving air will also be visible. 

Not long ago, one frosty morning, I was sitting by an air- ' 
tight stove. A pipe about two feet in length passed from the 
stove through a zinc fireboard. The rays of the sun fell 
upon them, and the shadow of the pipe and damper handle 
were as clearly defined upon the zinc as shadows usually are. 
There was no motion apparent in the shadow of the pipe, even 
along its edges. Below and south of the shadow of the pipe 
there was nothing but the motionless rays of the sun. Above 
the pipe, extending its whole length and rising to the dis- 
tance of fourteen inches, was a dim, tremulous shadow. The 
question naturally arises, what was it we saw moving so dis- 
tinctly ; what cast this delicate, tremulous shadow ? Was it 
the vibrations of the air, a delicate cloud of dust, or a misty 
exhalation ? A misty exhalation could not have arisen from 
the top or sides of a heated metallic surface, or from- "the tube 
of a burning lamp. A delicate cloud of dust would have 
been as perceptible through the rays of the sun in other 
parts of the room, and as distinct at the distance of four feet 
from the pipe as they were at the distance of three. Then 
the substance we saw in motion must have been the air, and 
the tremulous shadow we saw was the shadow of the moving 
air. We may safely say, then, that air moving in a straight 
line, or in gyrations, is invisible and casts no shadow ; but 
when it moves in a peculiar, wavy, irregular manner, like 
mist and steam, its vibrations are visible, and its shadow trem- 
ulous and delicately defined. Hoeatio Noble. 

East Windsor Hill, Conn. 



Effect of Darkness and Silence. 

Messes. Editoes : — Under the above heading a report ap- 
peared on page 42, current volume, from Dr. Ralls Smith,who 
is said to be " confident that the sense of hearing, as well as 
that of sight, is lacking, among the fishes in the mammoth 
cave." 

Allow me to remark, that Prof. Agassiz, and Prof. Wyman, 
have demonstrated that the fishes in the cave, of which there 
are several species, are all blind ; that they all have rudimen- 
tary orbits, developed in some species more than in others ; 
but that at the same time all have large well developed audi- 
tory organs, even larger in proportion than ordinary fish. 
See " Silliman's American Journal," for March, 1854. 

Prof. Silliman visited the cave in 1850, and states that the 
cave rat possesses, when first captured, a very imperfect, if 
any, sense oi vision, which, however, appears to improve 
when kept long in the light ; but this same rat is extremely 
shy ; and notwithstanding the care is full of innumerable 
tracks, they are seldom seen, as they flee when hearing the 
approach of man. 

Dr. Smith assertsthat these animals are deaf, because there 
is nothing to be heard, forgetting that they make sounds by 
their own movements, and produce articulate sounds. It 
would be more probable that very acute hearing in these ani- 
mals compensates for the loss of sight, as is the case with 
the blind in general. * 



A Standard Time for the Whole World. 

Messes. Editoes : — The annihilation of distance by the tel- 
egraph must have forced upon many minds the necessity of 
establishing at some point a timepiece which shall govern all 
the rest of the world, a time distinct from the ''local," and 
which shall point to 12 o'clock at the same instant all over 
this sphere. The hours must be numbered from 1 to 24, in- 
clusive, in order to distinguish it from local time, thus doing 
away entirely with A. M. and P. M. (when using standard or 
universal time) ; 12 then would mean midnight only at the 
governing point, while 24 would mean noon at that point. For 
the rest of mankind it would be a certain guide for all official 
purposes. Railroad-time cards would no longer perplex the 



©1868 SCIENTIFIC AMERICAN, INC. 



102 



Sf tmMit %mtxxtm. 



[February 15, 1868. 



public, and trains would run on a uniform time everywhere. 
Every watch would have its two sets of hands, one for the 
local and one for the universal time. 

A telegram sent from London to San Francisco, bearing 
the standard time at starting would show to the recipient 
thereof exactly how long it took to reach him, how much 
actual time actually consumed. 

As it is now, no one can have a near idea without consider- 
able figuring and then he may be figuring 24 h»urs too early 
or too late. 

Every telegraph and railway office would receive its time 
daily, so that no where would the " times " be a minute " out 
of joint." January 31, 1868, 1 o'clock, would be January 31, 
1868, 1 o'clock, all over the official world. 

What a fine regulator of local time this would be: we 
should always have one right by having the other correct, 
there being always the same difference, so that should we 
know one we would know the other. Suppose, then, that 
Greenwich be the standard time as well as the calculating 
point for longitude. 

There is a still better plan than this, but it so entirely sup- 
plants so many familiar terms, such as "noon," "morning," 
"evening," when used in connection with breakfast, dinner 
and tea, that it would go a little hard at first, though I have 
no doubt that, at some time, there will be but one time, and 
here at Cleveland it will some time be perfectly natural and 
easy to say "dinner at six o'clock," which would mean some- 
where near our present time, 1 P. M. F. A. Stumm. 

Cleveland, Ohio. 



into dust, used for many things in commerce and trade. 

Every particle of vegetable matter is useful; and when 
perhaps twenty of these street scavengers have shaken up 
and turned over the barrels of a morning, then comes the 
ash-man, tumbles all that is left into his cart, and drives off 
to deposit it where it will make a low, sunken lot up town, 
worth byand-bye a thousand dollars per foot, that in its nat- 
ural state was not worth a bucket of ashes. Perhaps he 
dumps it into his muck-pile, with stable manure and other 
debris, which sells for three or four dollars a car-load, to be 
taken into the country to enrich gardens and fields, and re- 
turn again the wealth of which they have been robbed in the 
summer. 

Why do people stay, do you ask? Because they can't get 
away, they know not where to go ; thousands can't speak a 
word of English : thousands and tens of thousands find trades 
and openings for labor and bread-earning in this great, toil- 
ing city, that might hunt for months in the country for con- 
genial employment and not find it. Nor would they know how 
to boil a potato well in our American kitchens : but they know 
how to make a living out of ash barrels. And many a poor 
woman thus keeps in bread and clothes a whole family of 
children, who perhaps are sent to the excellent New York 
public schools, and grow into respectable men and women. 
Truly, one half of the world does not know how the other 
half lives ! 



mand the facilities o f improvement and innocent enjoyment 
which are so much more abundant in country than in city, 
and especially would exist in such a combination of city and 
country as is here suggested. — Working Farmer. 



What Cornea from the Ash Barrels? 

The following, from the pen of Mrs. Frances D. Gage, pub- 
lished in the Oil io Farmer, is a good description of low life in 
this city. The number of inhabitants accorded by the writer 
is by far tod*small, however ; twice that number, one million, 
would be nearer correct : 

It is an old saying, and a true one, that " one half of the 
world does not know how the other half lives." Here in New 
York are nearly half a million of people. Bents are enor- 
mous — a garret, five stories in the air, low, dark, unblest with 
any modern improvement, usually rents at five to eight dol- 
lars a month at the lowest. Beefsteaks at forty cents a pound, 
and everything else graduated proportionally. 
How do the poor live ? 

You may well ask the question, and we may ask another, 
which puzzles us quite as much. How do the common class, 
who are not poor, live t — for I call no man or woman who has 
two good hands, a healthy body, and a reasonable brain, poor. 
But live they do ; and were you to see many of them upon the 
street, you would never- dream that privation or wane had 
been their neighbors, much less their intimate bosom friends. 
" Out of my window," I can see across the street, in a little 
nook er enclosure at the end of a stately brick house on a cor- 
ner, five stories high, and fronting upon two streets, three ash 
1 arrels, which were to me a wonder and a revelation for many 
weeks, as I sat in my arm chair, helpless and glad to aumse 
myself as I could. Every morning the barrels were full to 
overflowing — every evening they were empty. And what of 
it ? the thoughtless dweller in the country will ask. 

Much, my friend ? — much that leads out into by-ways and 
highways, that, if we dare to follow where they lead, would 
open to us doors of trade, commerce, agriculture, and mechan- 
ism, that would astonish and interest, and perchance amuse, 
or stir up in the depths of our souls sympathy and kindness, 
and care and economy that has never before been awakened 
into active existence. 

A very simple thing it is to fill the bucket with the worth- 
less coal ashes in the morning, and carry it forth to fill a hol- 
low or ravine in the garden, or build a crossing over a muddy 
street in the country town or village ; but the ash barrels of 
the city have a more complicated history. 

The brick house on the corner has at least one hundred 
tenants ; every room, nook, and closet swarms with human 
life. A liquor store, a grocery, a tier of rooms occupied by 
women who work ; seamstresses, tailor shops, nurseries, and 
I know not what. Each one of these families, or lodgers, 
brings down at morning his or her bucket of ashes, pours it 
into the barrel^ and retires to the nook whence he or she 
came. 

Now commences the process of distribution. An old wo- 
man, with a bag on her back, half bent, her old greasy hood 
and her tattered garments making one feel piteously for her 
age, her limping limbs, and heavy burden, comes up, lays 
down her pack by the barrel, and with a long iron hook turns 
over the contents of the same. Every scrap of paper, every 
bit of rag, every paring or thread that can be turned to ac- 
count, goes into her bag and adds to the bulky load under 
which she bends. On she trudges to the next barrel in the 
next yard, only too gay if she is the first to glean. She is 
followed (if she is not crowded away) perhaps, by a rolicking 
boy ; he comes with a hop, skip and jump round the corner 
startles you with a shout or whoop that a Cheyenne might 
envy ; he shakes up the barrel and takes every atom of coal 
and cinder that has an atom of carbon left in it, with which 
the miserable dweller on some more miserable street can cook 
a breakfast ; his little sister brings up the rear and gathers 
out the bones, apple-skins, potatoes, and bits of anything 
that can possible feed a pig, or be cleansed to satisfy the 
" aching void within " of some poor hungry beggar. 

Thus thousands upon thousands live ; the old woman is the 
rag-picker, and will enrich the paper mill. A hundred thou- 
sand such ask barrels of the city give to our paper mills, 
shoddy establishments, and bone factories, material for but- 
tons, knife handles, combs, harness rings, everything into 
which a bone can be worked ; and then the debris is ground 



Nearsightedness. 

Any one who has good eyes knows that a manuscript which 
he can read perfectly at the distance of three feet, can also 
be read as he brings it nearer and nearer to the eye, until 
only a distance of three inches intervenes. At three inches' 
distance, reading becomes difficult, and at two, hardly possi- 
ble. A change has taken place in the interior of the eye, at- 
tended by a certain effort, to obtain this near sight ; from 
optical reasons, the pupil must make a large curve in order 
to throw a picture of the object so close to the eye on the 
retina. This extreme convexity of the pupil is contrived by 
the action of a muscle at the back of the eye, called the ac- 
commodation muscle. For distant sight it is inactive, as the 
pupil requires only the ordinary gentle curve. But if that 
muscle is acted upon, a pressure at the back is felt ; conse- 
quently, the most compliant part of the soft young skin at 
the back of the eye is distended, and the axis of the eye 
lengthened. If, then, the use of near sight is prolonged, if 
the pupil has not time to return to a level, if the muscle can- 
not repose, the continued effort will end in short sight. And 
it is not alone by this forced exertion, but also by the over- 
abundance of blood in the veins of the retina, that the inte- 
rior of the ball is enlarged. Such an overflow is generally 
produced by the return of the blood from the eyes having 
been arrested. This may be caused by the forward inclina- 
tion of the head, and will infallibly lead to myopy. As it is, 
then, undoubtedly a fact that long attention to an object 
placed close to the eye, the head being bent down, will ren- 
der healthy eyes shortsighted, we arrive at the consideration 
whether the furniture of the schools has anything to do 
either in hurting or repelling myopy. — Bentley's Miscellany. 



Valata Water Proof Cloth and Paper. 

S. C. Bishop, of this city, has patented an application of 
valata gum, as follows : 

" By soaking, macerating, and rolling in an even sheet, 
upon a web of cotton or other cloth previously coated or sat- 
urated with the substance, valata or balata, a gum which is 
obtained from a tree or plant indigenous to English, French, 
and Dutch Guiana, and other portions of South America, and 
which possesses, for the purpose of water-proofing, some ad- 
vantages over both india rubber and gutta percha, as it needs 
no vulcanization like india rubber ; and besides, being capa 
ble of withstanding a much higher temperature than gutta 
percha, is less friable and brittle than the latter substance. 
A most servicable water proof cloth, therefore, is thus pre- 
pared, by sheeting out valata or balata in connection with 
cotton or other suitable cloth, which may be applied to the 
manufacture of hose, or any other purpose for which water 
or damp proof cloth is required. In some cases, instead of 
the fully developed gum, the milk or milk j uice of the younsr- 
er shoots of the same tree may be used and applied to the 
cotton or other cloth by a brush, and the whole afterwards 
run through heated rolls. 

" My invention has also for itsbasis or object the utilization 
of valata or balata in the manufacture of water or damp proof 
paper, applicable, among other purposes, as a substitute for 
parchment, and for making collars, cuffs, envelopes, bank-note 
paper, boot or shoe soles, and packing paper for silks, jewel- 
ry, and other purposes, where paper may be used, and which 
it is desirable should have a water or damp proof character. 
In the manufacture of my improved damp proof paper as pre- 
pared from or with the gum, the latter may be soaked, mac- 
erated, and rolled as india rubber is sheeted, and passed be- 
tween calender-rolls with the sheet of paper applied to it, 
eithei on one or both sides. It may thus be made either in 
single or two or more thicknesses, the adhesive property of the 
gum serving to effect the union of the sheets." 



Drinking Qualities of Water. — In a recent communica- 
tion to the Chemical Society of London, it was stated that the 
noxious qualities of ordinary drinking water did not result 
usually from any mineral substances that might be dissolved 
in it. Ammonia should not be in appreciable quantity ; but 
lime salts, while causing hardness, do not appear to affect the 
health. Nitrates too, alone, seem harmless, but when several 
of these substances occur together, the mixture seems to favor 
the rapid development of low forms of vegetable life, which 
are positively injurious. Experiments have been made in 
supplying pigeons with water containing these vegetable or- 
ganisms, and it was found that they were purged almost to 
death ; recovering, however, quickly, when the water was 
changed. The purification of such water, either by efficient 
filtration or by the precipitation of the organic particles, be- 
comes clearly a necessity, if health is to be preserved. 



Pneumatic Railroad and Country Homes, 
In the language of Macaulay, " of all inventions, the alpha- 
bet and printing press alone excepted, those inventions that 
abridge distance have done most for the civilization of our 
species." 

The observation of every thoughful man confirms this. 
Speed is the great civilizer and equalizer, for by it, the man 
who does business in Wall street, lives practically nearer his 
office if his home is in Newark, 8 miles off, than if he lived 
in 20th street, not half the distance away. 

Enlightened philanthropy will eventually provide country 
homes for city laborers, as enlightened views of life have led 
so many professional and business men of the city to provide 
country homes for themselves and families. What railroads 
with a speed of 20 miles an hour and high fares have done 
and are doing for the wealthy ; roads that will carry us GO 
miles an hour, with low fares, would do for even the very 
poor whenever their labor is in demand in the city; and 
when it is not, their condition in the country would be far 
preferable to their present crowding in the disease-breeding 
cellars of the town. 

Trains on pneumatic roads are in no danger of obstructions 
from malice, from snow, slides of earth or rock ; or collision 
with men, beasts or vehicles, of running off the track, or of 
setting fire to buildings, stacks or woods; they relieve pas 
sengers from the smoke, cinders and dust that so oppress and 
injure eyes and lungs, and defile person and clothing ; the 
roads can be built under cities, farms, gardens and pleasure 
grounds, thus greatly diminishing the damage done to prop- 
erty and consequently the cost of the right of way, dispens- 
ing with fences and leaving no land as a nursery for weeds ; 
it is claimed that they can be built for the sam« cost as com 
mon railroads, be operated more cheaply; and are capable of 
higher speed. If these claims- can be substantiated, pneu- 
matic roads effectually solve the question, " How shall the 
laborers in our cities be housed 1" Homes in the city may be 
as good for adults as homes in the country, but for children 
they cannot. 

In addition, however, and auxiliary to these roads, men ac- 
tuated by the spirit and resources of Peabody and Stewart, 
should buy 2,000 to 20,000 acres of land, from 20 to 40 miles 
from the city, accessible in as many minutes, lay it out into 
half acre lots, with streets, parks, church and school sites, 
houses, gardens, fruit trees and shrubbery ; drains, water, 
sewers and gas, supplied in accordance with the best known 
methods, then sell or rent at a fair advance or interest on 
cost, and the poor as well as the rich, would have at com- 



Oakfeeding Silk Worms. — At the last session of the 
Royal Dublin Society, one of the members reported that his 
attempts to rear the Japanese silk worm in Ireland had been 
comparatively successful, and from the results obtained he 
was inclined to believe that the species could be easily accli- 
matized, and that before many years a new and important 
branch of industry would be opened from this source. The 
great disadvantage that the foreign worm labored under in 
that climate was that the worms were hatched before the 
oak trees leaved. 



A Tale of Two Cities. — The Cheyenne papers having as- 
serted that their city, boasting a population of seven thousand 
inhabitants, was probably the only city in tho world free from 
rats, the Salt Lake News replies that its city is a place twice 
as large as Cheyenne, and twenty times as old, yet the pres- 
ence of one of these generally well known rodents in Salt 
Lake would prove as great a natural curiosity as a chimpan- 
zee in the streets of New York. 



The Systems of Signaling and telegraphing adopted by 
government are now uniform in both our army and navy. 
i'he cadets at West Point and the midshipmen at Annapolis 
receive the same instructions, so that when they become offi- 
cers in any contingency of land or naval service, they will be 
enabled to open and maintain" communication, by codes of 
signaling and electric telegraphy identical in their operation. 



The entire amount of gold in the world at the present 
time is estimated at about $5,950,000,000 in value. If melted 
together it would make a lump of 660 cubic yards. If beaten 
out into gold-leaf it would cover an area of about ten thou- 
sand square miles, a tract one -hundred miles square, less than 
the extent of Vermont, and little more than a fifth of either 
New York or Pennsylvania. 



It is said that omnibus signals have been introduced into 
Springfield, Mass , by which those who want to ride can com 
municate their wishes to the drivers. The character of the 
signals is not given, but anything would be preferable to the 
watt of means of communication between passengers and 
driver now the rule in New York coaches. 



Preserving Eggs. — A correspondent, I, H., of Chicago, 
111., writes that he is now using eggs two years old, preserved 
by a recipe which he has successfully tested for eight year3. 
He gives it as follows : 1 peck good lime ; 2 oz. cream tartar ; 
1 teacup of table salt. Slake the lime with hot. soft water ; 
when cold, stir in the salt and tartar. 
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Wider this heading we shalli pubttsfc weekly notes of some of tkemof^promA 
netit home and foreign patents. 



Bearing for Shafts.— John F. Laplace, Hamburgh P. O., Conn.— This in- 
vention relates to a new drvice for supporting the ends ot vertical an* inclin- 
ed shafts, and ofsueb horizontal shafts as are arranged in vessels, and which 
are, bv the rocking motion of the vessel, liable to be thrown into an inclined 
or vertical position. 

Pipe Cutter.— Geo, B. Kirk, Newark, N. J.— This invention relates to the 
cutting of pipes or rods, and consists of a stock containing a cutting tool 
which is made to traverse around 'the pipe, and thereby cut a section ot the 
same at right angles to the axis. 

Apparatus for Straightening Deformed Limbs.— H. K.A , M.D., 
Charleston, ill,— This invention consists of an apparatus for overcoming the 
deformity of the lower extremities when such deformity consists in the ab- 
normal flexion of one or both of the lower limbs, as in some iorms of anchy- 
losis, or of club foot. It consists of a frame provided with straps to retain 
the limb firmly within it, and turther providing the said frame with joints for 
Hexing the same to fit the limb, together with springs for exerting a continu- 
al straightening tension, and other devices, perfecting the whole. 

Boiler Scrapes.— Auguste Poriel, New York city.— This invention relates 
t o a new device for cleaning boiler tubes, and consists in arranging a series 
of disks upon a straight Dar, said disks being held a suitable distance apart 
by means of washers interposed between them. 

Shears.— A. H. Eennie.Binghamton, N.T.— This invention conpists in the 
use of one or more wheels which are attached to one of the blades and which 
are connected with the other blade by crank moiion or its equivalents, so 
that when the handle of the immovable blade is grasped, and the wheel or 
wheels are placed on the counter and the shears then moved forward in any 
desired direction, the other blade will be set in motion by the revolution of 
the wheels, and will cut cloth or paper as quickly as the device is moved for- 
ward. 

Mill Stone.— James CainpbelI,Peoria,lIl.— This invention relates to a new 
and useful device for conducting fre sh air between a pair of mill stones and 
expelling it from the curb for the purpose of cooling the stones and carrying 
away the vapor arising from the friction "when they are grinding grain. 

Picker for Looms.— Richard Leach, Linwood Station, Pa.— This invention 
relates to improvements in the construction of a picker for looms and con- 
sists in an anging and securing strips of leather upon the staff in such man- 
ner that the picker shall be very durable, while, at the same, it is exceedingly 
cheap and easy of construction. 

Sclky Horse Hat Rake.— C. O. Luce, Brandon,Vt.— This invention relates 
to an improvement in the construction and arrangement of a sulky horse hay 
rake, and consist* in attaching curved metal rake teeth to the axle instead of 
an independent cross-bead, and connecting the thills to the axle by strap?, or 
otherwise, so that the axle can turn freely and independently, instead of be- 
ing rigidly connected with the thills; and further, in a segmental gear con- 
nection between the axle and the thills by which, at the pleasure of the driver, 
the rake teeth map be raised and lowered.wbile.also, a clearer rod is worked 
by the same movement. 

Die Peess— John Mays and E. "W. Bliss, Brooklyn, N. T.— This invention 
relates to an improvement in a die press for heavy work,and consists in lorm- 
ing the sliding head or plunger with guides working in brass gibs set in solid 
cast boxes, and arranged insuch manner as to be adjustable, to compensate 
or wear, and to be perfectly rigid and true in operation. 

Vegetable Cutter.— J. Caldwell, Chillicothe, Ohio.— This improvement 
relates to an improved vegetable cutter. 

BT'rnkr.— S. C. Pruden, Harmony, Ohio.—The present invention relates to 
a new and improved burner or tube for coal oil, and other similar lamps. 

Try Square — H.L. Ogden, Atkinson 111.— The present invention consists 
n so constructing a try square as to adjust itself to the edge ot the m-. serial, 
and toafforda means of indication by a graduated scale, of the amount ot 
accuracy in the work, whetlierit be more or less right angular. 

IIein Holder.— Chas. A. Bradford, and "Wm. Bradford, Crown Point Cen- 
tre, N. T, —This invention relates to an improvement in rein holders. 

Grates for Stoves and Furnaces.— John W. Griswold, Philadelphia, Pa. 
—This invention relates to an improvement in the construction of grates to 
be used for stoves, heaters, and furnaces, for vertical steam boilers, or other 
purposes. 

Stove.— T. J. Frazier.St. Paul, Minn.— This invention relates to improve- 
ments in stoves, and consists in an arrangement of a bulkhead and of fines 
over and through which the products of corabustionare led, giving a much 
greater radiating surface combined with less consumption of fuel than in 
the form of stove heretofore used. 

Brick Machine.— James Simpson, St. Louis. Missouri.— Tbe object of this 
Invention is to construct a cheap and simple machine by which compressed 
brick may be manufactured in a perfect and expeditious manner. 

Single Harness.— J. S. Reid, Orange, Ind.— This invention relates to an 
improvement in single barne-s, and consists in an arrangement of parts 
whereby taebreechingbip strap, and the greater portion of the traces, are 
entirely dispensed with. 

Soldering Tool.— Joel Gleason, "Whitestone, N. T.— The design of this 
improvement is to make a solid soldering tool in two parts, andofthesameor 
ot different metals, and consists in forming the copper poiut with a screw in 
the back end which screwsinto a cast iron base.with a wrought iron handle, 
or a base and handle of copper, or any other suitable metal. 

Metallic File.— James Hatton,New York city.— Thisinvention relates to 
a new and improvedmethod of constructing file handles, and handles used 
for similar purposes, whereby files or screwdrivers, and other tools of a simi- 
lar nature, of different sizes may be used without changing the handle, and 
whereby the tool is much more securely fastened in the handle, while tbe 
handle itself is indestructible. 

Washing Machine.— Wm. Eberhard, Akron, Ohio.— This invention relates 
to an improved washingmachine,and consists in a device for attaching to an 
ordinary washing tub, which device consists of two corrngated rollers, one 
of which has a slow rotary motion, and the other a reciprocating motion, be- 
tween which rollers the clothes press and are rubbed. 

Ice Pick.— S. Grant Hoyt, New York city.— This invention relates to a new 
ice pick, which isso arranged that it can be used for dividing blocks of ice 
into smaller pieces, and tor separating such small pieces from the block, and 
also for breaking blocks into small fragments, which are used to cool bever- 
ages in the glass, and for other purposes. 

Set,f-Breaking Telegraph Repeater.— J. H. Bunnell, N.Y.city.— This in- 
vention proposes to furnish an improved form of self breaking telegraph 
repeaters, by which the operator is enabled to do away with extra local bat- 
teries, heretofore genei ally msed in all practical forms of self -breaking re- 
peaters, and byso doing away with extra local batteriea and the many neces- 
sary connections resulting from their use, to greatly simplify the general ad- 
justment and operation of the complete instrument. 

Cultivator.— John T. Herndon, Bancroft, Mo.— This invention relates to 
anew and improved cultivator of that class which are provided with later- 
ally moving shovels, arranged so that they may be moved by the feet of the 
driver, and alsoprovlded with shovels at the outer sides ot the laterally mov- 
ing ones, which, in connection with the latter, may be raised and lowered by t 
have no other movement. The invention consists in a novel arrangement 
and construction of the parts, whereby a very simple and durable machine 
of the kind specliied is obtained, and one which may be operated with the 
greatest lacility. 

Cane Mill.— B. F. Caulfman, Millers town, Pa.— In this Invention a parti- 
tion is usea to separate the juice expressed between the first two rollers with 
which the cane comes in contact from that expressed between the other 
rollers. The cane is partially crushed between the first pair of rollers, so as 
to obtain only a pure, colorless juice. It is afterwards thoroughly pressed 
by the second pair, and all the juice extracted. 



Head Rest For Car and Other Seats.— James R. Childs, Richmond, Va. 
In this invention the head rest is made vertically adjustable by means of a 
ratchet, and by the peculiar shape of the supporting rod the head rest is 
thrown forward when the seat is extended or reclined, so as to support the 
head in a more comfortable position, and dispense with the necessity of a pil- 
low or other support under the head. 

Sleighs, Sleds, etc.— David C.Frazeur, Sldonsburg, Pa.— In this inven- 
tion the runner is used in connection with a wheel, the two being so arranged 
and operated that when desired the vehicle may be supported upon the run- 
ners, or by simply moving a band lever, may be thrown upon the wheels, so 
that it can be instantly adjusted to travel upon snow or upon the bare 
grouud. 

Machine for Bending Tires.— Wm. Richardson and Louis Bermiiller, 
New York city.— This invention combines a new arrangement of gear, by 
which great power is exerted at the points wbich require it; and a new 
method of adjusting the central roller, by which the tires can be more easily 
applied and removed than in machines used heretofore. 

Couch or Cradle.— Robert Hale, Chicago, III.— This invention has for its 
object to furnish an improved suspended couch, or cradle, designed especial- 
ly for children, but equally applicable for other persons, which shall be cheap, 
durable, simple in construction, and portable, being capable of being packed 
in a very small space and carried in a traveling basket or satchel. 

Cross-cut Sawing Machine.— Philander P.Lane and Joseph T. Bodley, 
Cincinnati, Ohio.— This invention relates to a new and useful Improvement 
in cross-cut sawing machines, in wbich a reciprocating movement is connect- 
ed to the saw carriage through the medium of a vibrating frame. The in- 
vention consists in the application to the saw carriage, or vibrating frame, 
either or both, of a center piece so arranged as to equalize the movement of 
the saw carriage. It further relates to an adjustable or graduated step for 
the purpose of limiting the baekward or receding movement of the saw car- 
riage to suit the length of cut required. 

Skating Rink,— J. H. A. Hervey, Cleveland, Ohio.— This invention relates 
to a new and improved skating rink, and has for its object the constructing 
of tne same in such a manner that perfect ventilation will be obtained, and 
the water within the rink allowed to freeze without any difficulty whatever, 
and&ept in a frozen state with a moderate temperature of the external air, 
the thawing orjneltlng of the ice either from the rays of the sun or a high 
temperature within the rink being avoided when the external air in the 
shade is at, or a trifle above, the freezing point. 

Reclining Chair.— B, L. Southack, New York city.— This invention re- 
lates to a new and imrroved chair ot that class which are provided with a 
movable hinged back &nd foot piece, connected together and arranged in 
such a manner that a person occupying the chair may convert the eame 
from an upright sitting to a reclining chair, and consists in a novel manner 
of constructing and arranging the several parts, whereby chairs of this class 
may be very much reduced in the cost of manufacture, far more simple in 
construction and less liable to get out of repair than those now in u?e. 

Lawn Mower.— Amariah M. Hill, Hartford, Ct.— This invention relates to a 
new and Improved device for mowing grass by hand, and is more especially 
designed for mowing lawns. The invention consists in a novel manner of 
constructing the frame of the machine, and inserting it on a roller, whereby 
the latter is made to have sufficient traction to drive in the most efficient, 
manner the cutting device. The invention also consists in a novel manner of 
applying the handle to the frame of the machine, whereby the latter may be 
pushed along by the operator without at all affecting the equilibrium of the 
machine on its roller ; in a novel and improved cutting device, which may 
be constructed at a very small cost and still be very strong and durable, and 
not liable *.o spring during the operation ot cutting ; and in u peculiar appli- 
cation ot these to the device, whereby the hight of the cut may be regulated 
as desired. 

Pump Lever.— Elijah Borton, Morris, 111.— This invention consists in ope- 
rating the pump by a cogged eccentric lever, which engages with cogged 
segments, which also cut eccentrically upon their centers, thereby imparting 
the required motion to the pump rod. 

Machine for Cleaning and Separating "Wheat.— Thomas Hancock 
ani John H. Leaman. Richmond, Va.— This invention has for its object to 
furnish an improved machine, by means of which cockle seed, onion seed, 
partridge peas, &c.,may be separated from the wheat conveniently. 

Men's Scarps.— Henry G. Fist and Thomas J. Flagg, New York City.— 
This invention has for its object to furnish an improved scarf, so constructed 
that it may he worn with a standing or turned-down collar, that it will 
fit all sizes of necks, and may be secured in place without hooks and 
eyes, buttons, or any other fastening. 

Corn Planter.— James Gilbert, Wyalusing, Wis.— This invention has for 
its object to furnish an improved corn planter, which shall be simple in 
construction, eifective, reliable, and accurate in operation. 

Baby Holder.— Robert Hal°, Chicago, 111.— This invention has for its ob- 
ject to furnish a simple, cheap, and convenient device for holding a baby 
when left alone in a room, or at other times, or when traveling, so that 
the child may be protected from danger when left alone, and so that the 
mother may be relieved from the labor of constantly holding the child 
when present with it, or when traveling. 

Steam Generators.— Edwin Chapman and Charles T.Allaire, Rochester, 
Minn.— This invention relates to a new and Improved method of construct- 
ing boilers for the generation of steam, whereby the steam generating 
surface is greatly increase* ; and it consists, firstly, in the peculiar shape 
and formation of the fire box and combination chamber, and secondly, in 
the manner in which atmospheric air is introduced into the lire box. 
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CORRESPONDENTS who expect to receive answers to their letters must, in 
allcases,sign their?iames. We have a right to know those who seek in 
formation from us; betides, as sometimes happens, we may prefer to ad- 
dress the correspondent by mail. 

SPECIAL NOTE.— This column is designed for the general Interest and in 
struction of our readers, not for gratuitous replies to Questions of a purely 
business or personal nature. We will publish such inquiries, however, 
whenpaidfor as advertisemets at $l 00 a line, under the head of "Busi- 
ness and Personal" 



" All reference to back numbers should be by volume and page. 



M. W. H., of Ind. — Cloth is commonly made water-proof by 

the use of india-rubber in solution or in sheets. 

T, C, E., of N. J., asks what is the coating which gives the 
Russia sheet iron its color and polish. Thisia a question our iron manu- 
facturers have tried for many years tosolve satisfactorily, but hitherto 
wittiout perfect success . We believe the superiority of the Russian over 
our own plate is due to the quality of the iron as much as to some secret 
peculiarity in the processes of manufacture which many Americans have 
spent years in Russia to find out. In Vol. XVI. we published several 
articles on " Steam Boiler*, Their Form, Construction, and Material," six 
of them illustrated. 

E, A. M., of La. — " Will an air valve two inches diameter be 
large enough to prevent a vessel six feet diameter by live feet in hight 
from collapsing if the steam in the vesselis suddenly condensed? The 
vessel is made of three-inch cypress lumber, perfectly sound and clear." 
Much depends on the form and mode of construction of the tank as well 
as on the material of which it Is composed. The valve is amply large for 
a tank properly built. 

W. K. B., of Iowa.—" What is the best tool for checking gun 
stocks by hand ? r ' AVankee would reply ** a pocket knife." We think a 
tool similar to a eager '.4 marking tool would answer admirably. This is a 
blade, of a peculiar form, fixed ia a handle, and having the end made into 
a V-shaped edge. 

R. H. A., of Vancouvers Island. — This correspondent desires 

information on putting up salmon In hermetically sealed ci:n%, and asks It' 
he need fear explosion of the cans during the process of expelling the at- 
mospheric air and bow to determine whether the contents of a can will 



keep. We bave seen tbe process of preparing lobster meat lor marke 
which will probably apply to his case. The meat was separated— after 
boiling the lobsters— by hand, placed in the cans, then a number of them 
closed— except a small hole in one erd— placed on a rack, and lowered 
into a tank containing water kept at nearly a boiling heat by steam pines. 
The heatexpelled the atmospheric air in the form of steam, and soonas 
that ceased to be visible the small perforation in the top •!' the cans was 
dexterously closed by a bit of solder or a small cap of tin soldered on. Re- 
moval of the cans and their cooling completed toe process We think there 
is no danger of explosion. For an excellent method of soldering the can 8 
we refer our correspondent to page 300, Vol. XVI. of the Scientific Amer- 
ican. 
S. M.. of Conn., thinks we are wrong in doubting that cast- 
iron sled shoes run on jnow with less friction i.han those of wrought iron. 
As the cast iron is cast in chills rendering the surface very hard, he thinks 
observation will convince any one that cast-iron shoes create less friction 
than those of wrought iron. There can be no doubt that a very hard, 
dense, and polished surface is better for this purpose than one of a more 
open and porous texture. 

W. H., of Iowa.—" What amount of power is required to 

start (rnn ?) a four-feet burr mill fetone weighing 1.900 ponnds, the stone to 
be properly hung, etc.?" Pallett, in his " Miller ; t nd Millwright " give a 
fivehorie-power for a stone of that diameter. We suppose him to be as 
correct as any published authority. 

D.McD., of Wis., says he has the pipe of his stove ascend- 
ing several feet in an upright position, then horizontally to a flue in the 
chimney, which connects, being open, with the room in which the stove 
is placed. At night he fills the stove with wood, nearly closing ihe draft 
and in the morning the upright portion of the pipe is covered witu black 
streaksmade by tbe distillation and dripping of pyroiigneous acid. None 
ofthisacidcomesdown the chimney flue. He asks. "how can I stop the 
acid running down the pipe when the draft is checked ?"' Open your drafts 
and, if you use green wood, burn it instead of distilling it. A sufficient 
amount of oxygen will produce combustion while an insufficient quantity 
will merely insure slow distillation; afactof value to every householder. 

S. H. B., of Me., in response to the inquiry of L. IX M.,of 

Tenn.,inNo. 3, current volume, asto the best recipe for hardening mill 
picks, says that he uses the following, knowing it to be an excellent bath : 
2 galls, rain water, 1 oz. corrosive sublimate, 1 oz. salammoniac, 1 oz. salt- 
peter, l>g pints rock salt. The picks should be heated to a cherry red, 
cooled in the bath, and drawn to temper. 

A. L. M., of Ind., asks how to polish plows from the grind- 
stone. Either an emery wheel or an emery belt will do the business. 
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For Improved Lathe Dogs and Machinists' Clamps, address, 

for Circular, C. W. Le Count, South Norwali, Conn. 

For Gas-Pipe Screwing and Cutting-off Machines for Hand 

or Power, or any tool used by Steam and Gas Fitters, address Camden Tool 
and Tube Works Uo., Cam den, N. J. 

Inventors and Patentees wishing to get small, light articles 

manufactured for them in German Silver or Brass, address Schofield Bro- 
thers, Plainville, Mass. 



will buy a Patent of A. Grushus, St. Paul, Minn. 
Agents wanted everywhere— enormous profits. Sample doz. 

SI 50. Retail for 53 each. Thomas Powell, Milroy, Ind. 

Wanted,address of parties wishing scale removed from boilers 

by Winans' Antilncrnstation Powder, 11 Wall St., N. T., 12 years' recom's. 

Wanted,— To be used in Elk county, Pa., a portable engine 

and boiler, of 3» horse-power, a circular saw mill, 30-foot carriage, plan er, 
edger, shingle machine, andjaek saw. Also, an;' other machinery connect-' 
ed with saw mill and tannery, if tuey are sold cheap. Address J. Schultz, 
Ellenville.'Ulster county, N. Y. 

One Third Interest in the Athens Poundery and Machine, 

Works for sale. Having an extensive collection of tools and patterns, a 
large ciicuit of cnstom.being in a healthy section of country .located among 
factories and mills. It is a desirable investment for a practical man. For 
full particulars address R.Nickerson, Agent, Athens, Ga. 

Parties who haveforsale instruments for measuringdistances 

upon roads will please address Geo. C. Knapp, care c. E. Ward, Joliet, 111. 
stating price. 

Parties in want of a pair of Chilled Iron Rolls, 15-inch face, 

9 incb diameter, with frame, can purchase them cheap by addressing Box 
2,044, Boston, Mass. 

Patent Right for sale. Curtain Fixture, Patented May 28, 

1867. The whole patent right for sale. For particulars address C. H. Fow- 
ler, Box 35, Jamaica Plain, M ass. 

Parties in want of an arrangement to open and close farm 

gates from team or saddle, which may be attached to any gate for two dol- 
lars, address E, Roth, New Oxford, Pa. 

Paities in want of superior machinery for the manufacture of 

Sewing Machine Needles, address R.Thompson, Wolcott villa. Conn. 

Wanted— a small second-hand tubular boiler. Address J. J. 

Greenough , Deeriield, Mass. 



EXTENSION NOTICES. 



Henry Clark, of Cedar Keys, Florida, having petitioned for the extension 
of a patent granted to him the 25th day of April, 1854, for an improvement in 
machines for feeding sheets of paper to printing presses, for seven years 
from the expiration of said patent, which takes place on the 25th day of 
April, 1863, it is ordered that the said petition be k heard at the Patent Office 
on Monday, the 6 th dayot April next. 

Nelson Gavit, of Philadelphia, Pa„ having petitioned for the extension of a 
patent granted to him the 9th day of May, 1854, for an Improvement in ma- 
chinery for cutting paper, for seven years from the expiration of said patent, 
which takes place on the 9th day ot May, 1868, it is ordered that the said peti- 
tion be heard at the Patent Oflice on Monday, the 20th day of April next. 

John Myers and R.bert G. Eunson, of New York city, having petitioned 
for the extension of n patent granted to him the 23i day of May, 1854, for 
an improvement in Machines for sawing thin boards, etc., lor seven years 
from the expiration of said p atent, which takes place on the 28d day of May , 
1868, it is ordered that the said petition be heard ,at the Patent Office on 
Monday, the 4th day of May next. 

Harriet C. B. Bigelow, administratrix ot the estate of Charles II, Bigelow , 
deceased, of Plttstteld, Mass., having petitioned for the extension of a patent 
granted to the said Charles H. Bigelow the 80th day of May, 1854, for an im- 
provement in mode of manufacturing turbine wheels, for seven years irom 
the expiration of said patent, which takes place on the 30th day of May, 
1868, it is ordered that the said petition be heard at the Patent Office on 
Monday, the 11th day of May next. 

Daniel W. Shares, of Hamden, Conn. .having petitioned for the extension 
ot a patent granted to him the 1st t,ay of August, 1851, for an Improvement 
in cultivators, for seven years irom the expiration of said patent, which 
takes place on the 1st day of August, 1868, it is ordered that the said petition 
be heard at the Patent Offlce on Monday, the 22d day of June n«xt. 
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Improvement In Automatic Harvesters. 

The object of this invention is to automatically discharge 
the cut grain from the platform of a harvester in gavels ready 
for binding, the improvement consisting in combining an end- 
less apron, moving intermittently, with a cut-off, which sup- 
ports the falling grain while ihe apron is moving, and which 
is withdrawn when the apron stops, to permit the grain to 
fall upon the platform ■ the stoppage of the apron and the 
withdrawal of the cut-off being simultaneously effected by a 
single movement of mechanism operated by the driver. 

In the accompanying engravings the rectangular frame of 
the machine is supported on two wheels, one the main driver 
and the other a smaller truck 
wheel. The driving wheel carries, 
as usual, a series of internal cogs, 
which drive a spur or pinion turn- 
ing a counter shaft, which, by 
two bevel gears, drives the crank 
shaft, giving motion to the cutters 
by crank and pitman in the usual 
way. To the front end of the finger 
beam is hinged a platform, its 
rear end suspended from the frame 
by chains, by which the platform 
may be set at any angle with the 
ground. Parallel with the finger 
bar is a slotted endless apron 
mounted on rollers, the shaft of 
one projecting beyond the rear of 
the frame and carrying on it a 
pulley or a set of pulleys, driven 
by a cord or band from correspond- 
ing pulleys on the crank shaft. In- 
termediate pulleys are mounted in 
adjustable bearings to keep the 
belt taut. This arrangement of 
pulleys and belt drives the end- 
less apron, tlia. speed of which, 
relative to that of the other por- 
tions of the machine, being regulated by changing the belt 
from one series of the pulleys to another. In order to pro- 
duce an intermittent action ot the endless apron the pulleys 
on the crank shaft are made to shift or slide engaging with 
a feather and clutch ; a link rod attached to a foot lever ad- 
jacent to the driver's seat enabling him to control the action 
of the apron. A cut-off between the reel and the platform is 
so arranged as to vibrate between and parallel to the reel and 
platform, and is operated at the same time as the pulleys 
which drive the apron, and by similar contrivances. 

The operation of the machine is as follows : the grain is 
swept up to the cutters by the reel, and when cut falls upon 
the endless apron, which is at rest, the cut-off rod being like- 
wise withdrawn. When a gavel 
of sufficiant size, in the judgment 
of the driver, has accumulated, 
lie, with his foot, throws the pul- 
leys into gear, starting the apron, 
which discharges the grain upon 
the ground between the driving 
wheel and the end of the platform 
and parallel to the latter. The 
same movement of the driver's 
foot which starts the apron, also 
interposes the cut-off, or receiving 
rod, between the reel and platform 
to retain and hold the grain from 
contact with the apron, while the 
latter is in motion. When the 
gavel is delivered the driver again 
throws the apron pulley out of 
gear, the apron becomes station- 
ary, the cut-off is again with- 
drawn, and the process of receiv- 
ing and discharging repeated. 

In a test trial between nine dif- 
ferent machines made October 27, 
1867, in Huron, Canada, this ma- 
chine received the first prize, 
showing, among its other advan- 
tages, much less draft, by the dy- 
namometer, than the smallest and lightest machine on the 
ground. 

It was patented by James Collins, of Guelph, Canada, Feb. 
19, 1867. All communications relative to rights and royalties 
should be addressed by B. G. Harris, No. 26 Commerce street, 
Baltimore, Md. 



are apt to nse such substances on their harness as will give 
the most immediate effect, and these, as a general thing are 
most destructive to the leather. 

When harness loses its luster and turns |(own, which al- 
most any leather will do after long exposure to the air, the 
harness should be given a new coat of grain black. Before 
using this grain black, the grain surface should be thorough- 
ly washed with potash water until all the grease is killed, 
and after the application of the grain black, oil and tallow 
should be applied to the surface. This will not only " fasten 
the color," but make the leather flexible. Harness which is 
grained can be cleaned with kerosene or spirits of turpentine, 




COLLINS' PATENT GRAIN HARVESTER. 

and no harm will result if the parts affected are washed and 
oiled immediately afterward. 

Shoe leather is generally abused. Persons know nothing 
or care less about the kind of material used than they do 
about the polish produced. Vitriol blacking is used until 
every particle of the oil in the leather is destroyed. To rem- 
edy this abuse the leather should be washed once a month 
with warm water, and when about half dry, a coat of oil and 
tallow should be applied, and the boots set aside for a day or 
two. This will renew the elasticity and life in the leather, 
and when thus used upper leather will seldom crack or 
break. 

Band leather is not generally properly used. When oil is 



Surgical Pneumatics. 

Dr. Maisonneuve, surgeon oi the HStel Dieu, has communi- 
cated to the Academy of Sciences a paper on the advantages 
of a continuous aspiration in the healing of great amputa- 
tions. He asserts that the liquids exuding from the surface 
of a fresh wound become morbid, in contact with the external 
air, and poisonous putrefaction at once ensues, and this is the 
principal cause of danger in surgical operations. The anthor 
was led to believe that if the liquid at the surface of the 
wound could be hindered from putrefying, that amputation, 
etc., could always be performed with safety to the life of the 
patient. 

In carrying out this suggestion 
of Dr. Maisonneuve, an apparatus 
contrived by Dr. Guerin, was exhi- 
bited and explained at the same 
[nieeting of the Academy. It con- 
sists of a hemispherical balloon 
provided with three tubulatures, 
the central and largest one being 
fitted with a manometer of very 
simple construction, a graduated 
glass tube terminated by an in- 
dia-rubber ball filled with mercu- 
ry. The ball is inclosed in the 
balloon, so that in proportion to 
the vacuum effected in the latter 
the former is dilated, in conse- 
quence of which the mercury in 
the tube falls, a scale showing 
the amount of fall, and hence also 
the degree of rarefaction in the 
balloon. The second tubulature 
receives a tube communicating 
with the receiver of an air-pump, 
and by the third, communication 
is effected between the balloon 
and each patient or hospital bed 
by means of india-rubber tubes, 
so that " pneumatic occulsion," as it is called, may be extended 
simultaneously to all the patients confined in the same surgi- 
cal ward. There are stop cocks for regulating the degree of 
vacuum in the central vessel, and the part under treatment 
is covered with a sort of india-rubber hood which effectually 
protects it in each case from the action of the external air. 
The inventor is convinced that by his method the expense 
of hospital dressings and the dangers of operations will both 
be much diminished. 




Tlie Preservation of Leather. 

A contributor to the STioe and Leather Reporter gives some 
valuable hints in relation to the preservation of leather. 
The extreme heat to which most men £and women expose 
boots and shoes during winter deprives leather of its vitality, 
rendering it liable to break and crack. Patent leather par- 
ticularly is often destroyed in this manner. When leather 
becomes so warm as to give off the smell of leather, it is 
singed. Next to the singeing caused by fire heat, is the heat 
and dampness caused by the covering of rubber. Close rub- 
ber shoes destroy the life of leather. 

The practice of washing harness in warm water and with 
soap is very damaging. If a coat of oil is put on immediate- 
ly after washing, th6 damage is repaired. No harness is ever 
so soiled that a damp sponge will not remove the dirt ; but, 
even when the sponge is applied, it is always useful to add a 
slight coat of oil by the use of another sponge. 

All varnishes and all blacking containing the properties of 
varnish should be avoided. Ignorant and indolent hostlers 



applied to belting dry it does not spread uniformly, and does 
not incorporate itself with the fiber as when partly|dampened 
with water. The best way to oil a belt is to take it from the 
pulleys and immerse it in a warm solution of tallow and oil. 
After allowing it to remain a few moments the belt should 
be immersed in water heated to one hundred degrees, and 
instantly removed. This will drive the oil and tallow all in, 
and at the same time properly temper the leather. 

Zig-zag Veneers. 

A recent patent to Jno. B. Wilson, of New York City, is as 
follows : 

" Previous to my invention it has been customary, in the 
cutting of veneers, to cut the log with a straight knife, in 
the direction of its length, so that the veneers would present 
little or no ' figure.' My invention consists in a veneer formed 
by cutting off a waved, crimped, or corrugated slab or stra- 
tum from the log, in such manner that the cut surface shall 
present the different shades of the grains, as cut at different 
angles alternately, in lieu of only the grain cut in one 
straight line from end to end, as heretofore. I propose gen- 
erally, in the use of my improved veneers, to press them out 
flat, to apply to plane surfaces, but they may be made, adapt- 
ed, and applied to corrugated or other-formed surfaces, with 
perfect facility, as will be understood by those familiar with 
the manufacture and use of veneers." 



Specific Gravity. 

The weight of an equal bulk of different substances varies 
very much as every one knows. The plan has been adopted 
to compare them all with water, 
and the number representing 
how many times a body is 
heavier than water is called the 
specific gravity of that body. So 
as gold isl9andsilver 10 times 
heavier than water, those num- 
bers 19 and 10 are said to rep- 
resent the specific gravity of 
gold and silver. The heaviest 
of all known subtances is the 
very hard metal used for mak- 
ing points to the so-called dia- 
mond gold pens. It is called 
irridium ; its specific gravity is 
23. Next comes platinum, 21 : 
gold, 19 ; mercury, 13 - 5 ; lead, 
11'3 ; silver, 10 ; copper, 8 ; iron, 
7 ; zinc, 6 ; different kinds of 
stones, from 4 to 1 ; aluminum, 
25. Flax and all woody fibers 
have a specific gravity of 1'4 
and are thus heavier than water, 
but wood will float or sink ac- 
cording to the number of its 
pores into which the water does 
not penetrate. So ebony and 
many kinds of hard wood 
sink, pine and all kinds of soft wood float. Cork is the 
lightest wood, its specific gravity being only 0'24, less than 
one quarter that of water. Alcohol is about three quar- 
ters the weight of water, and as the strength of liquor 
depends on the amount of alcohol it contains this strength is 
simply found out by its specific gravity indicated by the more 
or less floating of a little instrument called a hydrometer, 
the weaker liquid being little lighter than water has the 
strongest buoyant power ; solutions of different salts, sugar, 
etc., being heavier than water, have a stronger bouyant 
power, and therefore vessels will sink less in the sea than in 
fresh water, and it is more difficult to swim in the latter than 
in the sea. The lightest of all liquids has a specific gravity 
of - 6 ; it is called chimogene and is made from petroleum ; 
it is exceedingly volatile and combustible ; in fact, it is a 
liquefied gas. Carbonic acid gas or choke damp is about 500 
times lighter than water ; common air, 800 ; street gas about 
2,000, and pure hydrogen, the lightest of all substances, 
12,000 times. The heaviest substance has thus 23 X 12,000 or 
more than a quarter of a million times more weight than an 
equal bulk of the lightest ; andthe substance of which comets 
are made, has by astronomers been proved to be even several 

thousand times lighter than hydrogen gas. 

« ^ » ■ ■ ■ 

An exchange suggests that stoves on railroad cars should 

have a water reservoir underneath, so that if the car is over- 
turned the water will be turned on the fire to extinguish it. 



©1868 SCIENTIFIC AMERICAN, INC. 



Febeuary 15, 1868.] 



$f txmtiiu %mmm. 



105 




<so 



MUM & COMPANY, Editors and Proprietors. 

PUBLISHED WEEKLY AT 
NO. 37 PARK ROW (PARK BUILDING), NEW YORK. 



O. D. MUSK, 8. II. WALES, A. E. BEACH. 



t&~ Messrs. Trubner & Co., f 
or tbe Scientific Amebioan. 



Paternoster Bow London, are also Agents 



ty "The American News Company," Agents,121 Nassau street.New York 
BW" The New York News Company," 8 Spruce street. 



VOL.XVIIL, No. 7 [New Series.]. . . . Twenty-third Yem: 



NEW YORK, SATURDAY, FEBRUARY 15, 1868. 



Contents: 



improvement in Bakers' Rotary 
Ovens 

"Improvement in Street Car Sig- 
nals 

Patent OtficeReport 

Necessary Rules ot Sleep 

Time of the Earth's Rotation Af- 
fected by the Accumulation of 
Meteoric Matter.. 



(Illustrated a tides are marked with an asterisk.) 

♦Improvement in Automatic flar- 

»T vesters 1M 

The Preservation of Leather 104 

97 Zigzag Veneers JJ4 

~3 Surgical Pneumatics 104 

i Specific Gravity 104 

[Meretricious Ornamentation of 
Machinery vs. Finish of Work- 

„ ., _J Ing Parts 105 

The Walrus 98 Commissioner of Patents' Report. 105 

*Hear, and Cold W Importance of a Commissioner... 105 

The Flying Spider 101 Patent Office Illustrations 105 

•An Attempt to Explain the So- A Singular Explosion — Sorghum 

called Heat Shadows 101 Separator BlownUp 105 

Effect of Darkness and Silence 101 •TmvingaMovableWneelAround 

A Standard Time for the "Whole ' a Fixed "Wheel 105 

"World 101 Ice House Knaves 106 

what Comes from the Ash Barrels 103 Remarkable Tenuity of Gold Leaf 106 

Near-sightedness 102 Ships' Pnmps Done Away "With.... 106 

Pneumatic Railroad and Country A Near View of Flowing Lava — 106 

Homes 102 Business Shrewdness 106 

Valata "Water-proof Cloth and Aluminum 106 

Paper . . . .. 102 Patent Claims 107,108,109.110 

Recent American and Foreign pending Applications for Reissues 110 

Patents 103 Manufacturing, Mining, and Rail- 
Answers to Correspondents i08 road Items .... 110 

Extension Notices 103 New Publications 110 



MERETRICIOUS ORNAMENTATION OF MACHINERY VS. 
FINISH OF WORKING PARIS. 



Considerable emotion has been manifested on the route of 
tbe New York Central Railroad, lately, in regard to tbe ac- 
tion of tbe recently elected President of tbe Company, Com- 
modore Vanderbilt, in prohibiting tbe expenditure of time, 
labor, and money in the useless ornamentation of the locomo- 
tives run on that road. Being eminently practical he believes 
in sacrificing beauty to utility, appearances to efficiency. It is 
possible that the stir to which we refer is unnecessary and 
without adequate cause. To be sure, any machine may be 
made beautiful — agreeable and attractive to the eye — without 
impairing the efficiency of its action ; but that efficiency may 
be secured with much less cost if the question of appearance 
should be left altogether out of the question. 

It is undeniable that the most correct characteristic of 
beauty is the adaptation of the machine to the work to be 
performed, considered with reference to the circumstances 
under which the work is to be done. While we could ex- 
pect no particular elegance of form or beauty of decoration 
either in a Dunderberg or a Monitor, or in a fifteen or twenty 
inch gun, we should look for both in a sewing machine. The 
one is intended for hard knocks, the batterings and hammer- 
ings of the elements and man's most destructive agents ; the 
other subserves the comforts and enhances the elegancies of 
life. Still, a machine intended for tbe heaviest and roughest 
work, need not necessarily be uncouth, disproportioned, and 
ugly. It may present agreeableness of form and harmoni- 
ousness of parts without imparing its efficiency and be a 
pleasure to the eye of taste, even without the aid of useless 
ornament. 

Evidently the primary object of a machine is to do the 
work expected from it effectually and economically. To this 
end proportion and fitness of parts, fine joints, fidelity of 
construction, and general good workmanship are necessary. 
These secured, the machine itself is completed. Whatever 
else of labor or time is added improves only the outward ap- 
pearance of the machine without at all adding to its value 
for practical use. Yet it is safe to say that a large proportion 
of the work and time expended on machinery generally, is 
wastedin the effort to beautify without otherwise improving 
it. A few years ago we saw a set of machines for stocking 
guns, sent from a firm celebrated for producing highly finished 
as well as perfect work. Every portion of the machines was 
finished — not painted, nor only emery ground — but hand fin- 
ished ; the standards and frames as nicely polished as any of 
the working parts. This enhanced greatly the cost, and add- 
ed to the attractivenes3, but did not increase the working 
value of the tools. There can be no question, that the labor 
expended on this unnecessary finish was really wasted. This 
finicalness in machine manufacture is not to be desired. 

There is no known method of finishing irregular forms by 
machinery ; it must be done mostly by hand, which is costly, 
on account of the time required. It would seem to be the 
part of prudence to avoid this needless outlay, and divert the 
patient manipulation thus wasted to a perfection of the work- 
ing parts. No intelligent and judicious manufacturer can 
object to the expenditure of time necessary to produce a per- 
fect joint between working parts, as a valve and its seat, a 
journal and its box, etc. ; but here the use of the scraper, the 
emery stick, the oil stone, and other similar appliances, might 
be measurably restricted, so far, at least, ss most heavy ma- 
chinery is concerned. Fancy tools, which are designed to be 
ornaments as well as useful appliances, need not be reckoned 
in this category. 

Elegance of form and proportion of parts can be obtained 
with no additional cost over clumsiness and unfitness ; it is 
just as easy to cast from a graceful pattern as from a combi- 
nation of straight sticks. Paint and varnish, judiciously em- 
ployed, will hide unsightlinesB of color and bring out the in- 



herent beauties of form, while they will prevent oxidation, 
and save many hours of needless labor otherwise wasted in 
frequent cleaning. The mechanic can show his educated 
judgment in attention to these details, and in the avoidance 
of a waste of time, as well as in studious attention to perfec- 
tion of parts and ease of working. 

To this strictly utilitarian view, however, we do not wholly 
subscribe. Whenever and wherever the purchaser of a ma- 
chine or tool desires the expenditure of the necessary labor, 
at a proper compensation, to make his machine a " thing of 
beauty," he provides a gratification not only for himself, but 
for others, which is truly commendable. The engineer and 
fireman of a locomotive will take more pride in a machine 
the finish and ornamentation of which attracts the attention 
and excites the admiration of others, than in a black, dingy, 
repulsive monster, whose only excellence is its power. Every 
piece of shining brass, polished iron or steel, or brilliant sil- 
ver plate, becomes an object of care, attention, and solicitude, 
employing the time and attention which might otherwise be 
diverted to far less worthy objects. There is such a thing as 
esthetics in machinery, and our mechanics can justly lay claim 
to a large share of taste. It is sufficiently evinced in their 
laying out and contriving of tools, their combination of prac- 
tical effect with pleasing appearances, and their delicacy of 
the finish of ornamental parts. This taste should be studied 
by managers, especially when its indulgence will not entail 
a heavy additional cost. The operator of a machine, taking 
the locomotive engineer as an example, becomes attached to 
the insensate mechanism he controls, and gradually makes 
it, or its welfare, a part of himself. He feels a pride in its 
action and in its appearance ; but if that appearance is repul- 
sive, he cannot'long hold his rebellious tastes in control to 
his sense of duty, and the machine which should have been 
his pride becomes a source of annoyance. 

These considerations should, we think, have some effect on 
our master mechanics and railroad managers. Give the oper- 
ative mechanic a reason for a feeling of pride not only in the 
performance but the appearance of his machine, and his value 
as a workman or operative, as well as that of the machine, 
will be enhanced, while his own tastes and aspirations may 
be educated and. elevated. 



COMMISSIONER OF PATENTS' REPORT. 



On another page may be found the annual report of the 
Patent Office for the year 1867. Persons versed in mechan- 
ical matters will be interested in examining the statistical 
portion of the report, which exhibits such a remarkable in- 
crease in the number of patents issued from year to year. 
The submitting of this report was about the last act of Com- 
missioner Theaker before retiring from the Patent Office, and 
is a document very creditable to its compiler, being short and 
still comprehensive enough to contain everything of interest 
or importance to the public. 

The financial condition of the Patent Office is most satis- 
factory, the surplus funds after paying the expenses continu- 
ally augment. As in years past, the Commissioner shows the 
necessity for more room and justly pleads to Congress for 
relief in this respect. We hope the pressing necessities of 
the Office for additional space will be appreciated by Congress 
and that another session may not close without providing 
some remedy for the over-crowded state of the Office. 

We observe that the report states, on the authority of the 
examiners, that the business of the Office is up to date. This 
is undoubtedly correct as applied to nearly all the classes, but 
there are a few out of the thirty-six which, to our certain 
knowledge, are not up with their work to within two or 
three months. 

The present force is no doubt adequate to keep the work 
promptly up, and, if ample room can be provided, the business 
of the Office will be greatly facilitated. 



IMPORTANCE OF A COMMISSIONER. 



We notice, among a large number of names sent by the 
President to the Senate for confirmation, that of W. D. Bishop, 
of Bridgeport, Conn., for Commissioner of Patents. Mr. 
Bishop filled the office acceptably about tha year 1860, and, if 
he is confirmed and accepts the appointment, he will give 
satisfaction to all having business with his department. Mr. 
Bishop is by nature and taste a mechanic, by prof ession a law- 
yer, and at present he occupies the important positions of 
President of the Naugatuck and New York and New Haven 
Railroads. 

It is very important that the place made vacant by the res- 
ignation of Mr. Theaker, be filled without delay ; and it is 
equally important that the office be filled by a competent per- 
son. Intricate questions arise every day, which require 
prompt and correct decisions ; and, that uniformity of policy 
may exist throughout the office.it is important that it should 
not remain without an executive head longer than necessary. 

Cases of extensions and reissue of vast importance to the 
patentees are coming up constantly for adjudication, and it is 
important in many cases, and desirable in all, that the Com- 
missioner should review the decisions made by the examiners 
before they receive the official seal. 

The office should be filled by a man of integrity, ability 
and executive force. Give us a Commissioner, possessing 
these qualifications, and that right early. 



Patent Office Illustrations. 

To Messrs. E. K. Jewett 4 Co., Buffalo, N. Y., we are in- 
debted for another installment of their most excellent ilustra- 
tions, prepared for the Patent Office Reports for 1866. The 
execution of these engravings is superbly done, and it is a 
pity their beauty should be spoiled by being printed on a 
Government press. 



Singular Explosion.— Sorghum Separator Blown Up. 

We copy the following account of an extraordinary occur- 
rence from the Prairie Telegraph, Rensselaer, .Ind., of Jan. 
23, 1868 : 

We learn that quite a singular accident occurredat the res- 
idence of Mr. F. W. Bedford, half a mile east of town. Mr. 
Bedford has on exhibition a patent sorghum sugar separater, 
which is said to make 3,000 revolutions per minute, separat- 
ing the sugar from the molasses through a screen by centrifu- 
gal force. One day, tbe first of the week, two or three gen- 
tlemen took some granulated sorghum and went out there to 
experiment with it ; not finding Mr. Bedford at home they 
undertook to " run the machine" themselves, poured in the 
molasses cold, without thinning, and very fast, all the while 
working the machine to its utmost capacity. Becoming de- 
lighted with its working, they tried to put on more power 
when it burst with a noise like the explosion of a sixty-four 
pounder shell, and one of the fragments striking one of the 
experimenters, Mr. M. V. B. Warner, on the back of the head 
knocked him down ; he was taken up senseless and brought 
to his home in town, but is now able to be about. 

The question arises, what was the cause of the explosion ? 
The machine is conical in form, ten inches in diameter at the 
top and some sixteen at the bottom: it is composed of thick 
Russia sheet-iron bound with two hoops of wrought iron 
three eighths of an inch thick by two and a half to three 
inches wide ; inside of this is a conical-shaped sheet of perfo- 
rated brass near a quarter of an inch in thickness, and work- 
ing within this is an upright iron shaft with a cast-iron cir- 
cular plate about half an inch thick and seven inches in di- 
ameter attached near the top. The explosion of the sorghum 
burst the circular cast-iron plate, the perforated brass cone, 
the sheet-iron casJhg and both of its wrought-iron bands, mak- 
ing a complete wreck of the machine, and scattering the frag- 
ments in every direction. After Mr. Warner recovered from 
the effects of the blow, he discovered that his clothing was 
thickly spattered over with a kind of black gummy soot, in 
appearance very much like burnt sugar. Was the explosion 
caused by the friction of the machinery and granules of su- 
gar eliminating and igniting a latent and highly explosive 
gas contained in sorghum sugar ? The effect of the explosion 
indicates a force but slightly inferior to gunpowder. 

It seems to us that this explosion or bursting was the result 
of centrifugal force, as in the case of a grindstone driven at 
too high a velocity. 

Sugar, when heated somewhat above 420°, yields combus- 
tible gases, with carbonic acid, empyreumatic oil, and acetic 
acid. A portion — about one-fourth in weight — is charcoal, so 
pure as to burn without residue. If the sugar had been con- 
fined, as in a retort, it would not be impossible that sufficient 
heat might be generated by friction due to the rapid motion 
of the machine to thus decompose the sugar and cause ex- 
plosion. But, as we understand it, the cylinder containing 
the sugar was open to the air ; consequently there was no 
confinement and apparently no sufficient conditions for gas- 
eous explosion. 

TURNING A MOVABLE WHEEL AROUND A FIXED 
WHEEL. 



In continuing this subject it will be proper to refer again to 
the original question which gave rise to the discussion. 
The original inquiry, published on- page 347 of Vol. XVI., 
was : " How many revolutions on its own axis will a wheel 
make in rolling once around a fixed wheel of the same size?" 
Our answer was, " One." Another correspondent, page 39, 
Vol. XVII., stated that we were wrong, and that " two" was 
the proper reply. We made some remarks in connection with 
the matter, but adhered to " one revolution" as correct." 

On page 67 of the present volume, L. M. renews the subject 
and presents a diagram and postulate to demonstrate that we 
are wrong, and states that " the number of revolutions, on its 
own axis, that a wheel will make in rolling around a fixed 
wheel of the same size is two. " Don't you think so ?" We 
replied that we did not think so, and that we still adhered to 
" one." 

L. M.'s diagram seems to have created much interest in the 
subj ect, and since its publication we have received probably 
half a bushel of letters from correspondents, most of whom 
adopt L. M.'s theory, and insist that the rolling wheel makes 
two revolutions on its axis. 

We shall make selections from some of these communica- 
tions, and would gladly publish them all, but the number is 
too great and our space limited. We trust that no one will 
feel hurt by the omission of his letters. We will begin with 
" L. M.," who again writes as follows : 

Dear Editors : — Under the pressure of the multifarious 
exigencies of such an editorship as yours, you cannot afford 
to give much time or thought to those merely curious ques- 
tions that seem to have little or no reference to your leading 
purpose — the utilization of scientific truths. The question at 
issue is probably ranked by you in the class of idle specula- 
tions. But it seems to me that every fact developed by the 
operations of various combinations of mechanical agencies, 
although at present of no apparent value, may, in the course 
of the rapid increase of mechanical devices, find in some of 
them a fitting place, where a knowledge of such fact might 
facilitate, or even be essential to the perfecting of the device. 

It is manifest that your judgment, appended to my article 
on page 67, Vol. XVIII., was derived from a very hasty glance 
at my diagram, without giving any heed to my postulate or 
to my remarks on its application ; for you ignore them all. 
I therefore beg to recall your attention to that postulate, 
which is in these words : 

'•Two diametrically opposite points on the periphery of a 
wheel cannot exchange places without half a revolution of 
the wheel." 

This is self-evident, and you will not controvert it. But 
your assent to it will settle the question ; for the diagram 
shows to the eye, in a manner admitting of no misconception, 
that in rolling once around the fixed wheel the opposite points 
on the periphery of the free wheel have exchanged places 
four times, each exchange involving half a revolution of the 
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wheel. Therefore, as two is the sum of four halves, it follows 
that " the number of revolutions on its own axis that a wheel 
will make in rolling onee around a£xed wheel of the same 
size is two. L. M. 

Germantown, Phila. 

We would say that we do not object to L, M.'s postulate 
nor ignore.his remarks. He has a right to choose his own 
method of demonstrating the correctness of his conclusion. 
This he does by assuming that " Two diametrically opposite 
points on the periphery of a wheel cannot exchange places 
without a half revolution of the wheel. Therefore, as two is 
is the sum of four halves, it follows," etc. 

We do not think it needful to discuss the correctness of L. 
M.'s postulate, because to do so would be to switch off on to 
another subject. The question under discussion is, "How 
many times does a wheel turn on its own axis in rolling 
around another wheel of the same diameter?" The subject 
of exchange of places of diametrically opposite points, as 
proposed by L.M., is still another question. 

Messrs. Editors : — I have taken the " Scientific " all 
the time since 1850, except what time I served Uncle Sam 
in the little "onpleasantness," and I have always put faith 
in your decisions, but now I think you have made a mistake, 
Vol. XVIII., No. 5, page 67, in saying, " We still adhere to 
one." Look at my diagram and see if you are not wrong. 

Let the annexed represent 
what is known as a "com- 
pound" composed of three 
miter gears, such as are 
' used in cotton speeders 
and fly frames. The gears, 
A and C, run loose on the 
shaft, D, the gear, B, runs 
on a stud fastened at right angles to shaft, D. Now if you 
turn one of these gears a revolution the other two will -each 
make one revolution, but if you hold one fast, say A, ani 
turn the shaft, D, once round, so as to carry the gear, A, once 
round A, the gear, C, will make two complete revolutions. 
Taking the diagram, if you mark a tooth at E, on the gear, 
C, and turn the shaf r,, D, until B is in the position of the 
dotted lines, the^ tooth, E, will be at the top, having made 
one revolution. I think you will now acknowledge that it is 
'•two," and not "one." If you "don't see it," you can con- 
vince yourself, if you will take the trouble to get three miter 
gears and try it. 

Any man who has workei in a cotton mill and knows the 
principle on which the speeder works, knows that a wheel re- 
volving round one of the same size will make two revolutions 
round its own axis. I write this simply to correct your error, 
for having such faith in the " Scientific," I don't wish to 
see any mistakes uncorrected. J. H. Glover. 

We don't see it. We still adhere to " one." 

W.E. H. belongs to the " two" revolution philosophers, and 
says : " As seeing is believing, I send herewith a model de- 
signed to illustrate the question." We have received the 
model, which is quite neat, and clearly shows that the loose 
wheel turns only once on its axis in passing once around the 
fixed wheel. We are having the model engraved, and the 
diagram will appear next week. Will W. E. H. please send 
his explanation again? We have mislaid his letter. 

Messrs. Editors: — I think your correspondent L. M. has 
rather the best of the argument in regard to the wheel re- 
volving around one of its own size. You must certainly see 
that if your starting point, a, which is on the right hand side 
of the movable wheel, comes on the right hand side of the 
same wheel, it has made one revolution on its axis as cer- 
tainly as the earth makes one revolution every time you see 
the sun in the east. It is not necessary that the same points 
should come together to produce one turn on its own axis. 
Tom Brown, Foreman Buckeye Works. 

Poughkeepsie, N. Y. 

Messrs Editors : — Your correspondent L. M., Vol. XVIII., 
No. 5, page 67, gives you a diagram by which he proves him- 
self correct, that a wheel rolled around a fixed wheel of the 
same size makes two revolutions around its own axis. You 
say by his diagram he proves himself wrong, and you give 
a a as the true starting point. It makes no difference what 
starting point you have, the result is the same. I have tried 
the experiment, to the satisfaction of all who have seen me 
roll the wheel around a fixed wheel of the same size. I be- 
lieve I can convince any one by showing them the operation. 

If you will look at the diagram you will see that your start- 
ing point, a, is on the right hand side of the center of the 
wheel before it is moved. When it is rolled to B, you se^ it 
stands on the left of its own center, showing one half revolu- 
tion, and when rolled to C, your a stands again on the right, 
just as it stood before being moved, proving positively that it 
has made one revolution around its own axis. Rolling on to 
the place of beginning will duplicate the above result, prov- 
ing I think beyond a doubt that a wheel rolled around a 
fixed wheel of the same si/.e .will make two revolutions 
around its own axis. 

Are you now convinced or do you still adhere to " one ?" 

Tarrytown, N. Y. C. D. S. 

You are wrong. We adhere to " one." 

Messrs. Editors : I hope that you will excuse anything 
that may seem wrong or too officious on my part in this note. 
It is true I have no business with the point in dispute, but 
my anxiety and ambition for the success, worldwidely, of the 
Scientific American, and for the scientific renown of its 
editors, is such I cannot refrain from thus addressing them. 

The diagram I give is copied from that of L. M., page 67, 
Vol. 17 ; it is therefore substantially the same ; like letters 
representing like points, etc., and the only true way to read 
that diagram.inmy opinion is to observe the points of di 
rection in which the arrow or any one of the letters lie in, 



as the moving wheel reaches the successive quadratural 
points upon the fixed wheel. If we look only to the relative 
letters of the movable wheel as related to those of the fixed 
and central wheel, we shall be deluded and deceived, as sure 
as light shines ; f or a e i o in the moving wheel will run into 
a « i in the fixed wheel forever and forever (as the saying is), 
but if we want to master the difficulty, and arrive at a true 
and absolutely certain solution of the point in question ; we 
must at once look away from the central wheel, and their 
relative points upon the moving or outside wheel ; and strike 
right into the point of inquiry which asks, " In what direc- 
tion aoes any one point upon the periphery of the moving 
wheel lie when that wheel reaches the successive quadra- 
tural points of the fixed wheel. ? 

If we lay the diagram down upon the table in such a posi- 
tion that A will be west, B north, C east, and D south, then 
wc can not fail to arrive at the true solution of the problem. 




We will now start at A ; i in the moving wheel is now west; 
arriving at B,i will then be east. Passing on to C, i will then 
be west again, exactly in the same direction in which it was 
before starting. This is one full rotation gained or made by 
outside wheel, while it has only reached a point one half 
round the circumference of fixed wheel. When it reaches its 
position at D, then i will be east again, the same as it was 
when the wheel was at B, thus a rotation and a half has 
been made, and when the wheel finally reaches its position at 
A again, the point from whence it started, i will again be 
west, as it was at firs*,and therefore a revolving wheel makes 
tworotations on its ownaxis foreverytime it revolves around 
a fixed wheel. 

I hope that this will be sufficiently plain to satisfy Eds. 
that there are two revolutions or rotations instead of one, as 
they say. If it is not satisfactory, I hope they will overlook 
my officious anxiety, as it is for Eds', sakes that I thus write. 

Gloucester, N. J. John Hepburn, Sr. 

We feel obliged to Professor Hepburn for the kind feeling 
which prompts him to attempt to relieve us from what he 
supposes to be an error. The author of the great Hepburn 
theory of Recession will be a powerful aid to L. M., and his 
many supporters. Buy we still adhere to " one." 

Messrs. Editors: — You and your correspondent, L. M., 
are both to a certain extent right. 

Suppose a blacksmith wishes to take the size of a wagon 
wheel for the purpose of making a tire ; he walks around the 
wheel, applying' his " traveler " to its circumference and 
notes, say, six revolutions, but in walking around the wheel 
he turns his body once round. This is your case. In place of 
this, should he stand still, keeping the handle of " the trav- 
elers " always in one direction, say North and South, and so 
run it round the wheel, his chalk mark would pass the handle 
seven times. This is L. M's case. 

In fact, this case is analagous to the revolution of the 

earth around the sun, when we have 366 sidereal against 365 

solar days. M. B. 

New Jersey. 

< ^ ♦ 

Ice-House Knuvos. 
We are in receipt of letters from correspondents, in vari- 
ous parts of the country, stating that persons traveling in 
the guise of agents are demanding, of farmers and others, 
having ice-houses, payments for a pretended infringement of 
a patent. The alleged infringement consists in having a 
hole, or any other sort of ventilator, made in the ice.house. 
We are informed that thousands of dollars have been col- 
lected by this impudent system of swindling. If the Scien- 
tific American were read in every family, as it ought to be, 
it would be unnecessary to warn the public against such mis- 
erable deceptions. No valid patent can now exist upon the 
idea of ventilating ice houses. It was in common use before 
our patent laws were created. A good article upon ice-houses, 
in which the proper method of ventilation is described, will 
be found on page 144. Vol. II., of the Scientific American, 
January 30, 1847 — twenty-one years ago. Other back num- 
bers contain several articles upon the subject. 



Remarkable Tenuity of Gold Leaf. 

Probably one can get as good an idea of the surprising ten- 
uity of the gold leaf ordinarily used in gilding from a con- 
sideration of its price as compared with its amount in square 
inches as by any other illustration. A " book " of twenty-six 
leaves, each four inches square, composed of gold of twenty- 
three carats purity, is sold, at retail, even in these times of 
a depreciated currency for fifty cents ! Four hundred and 
sixteen square inches of pure gold for a fifty-cent scrip! 



SHIPS' PUMPS DONE AWAY WITH. 



Some of our Canadian papers and friends are excited over 
an alleged new invention, and, as they think, remarkable for 
removing water from vessels without a pump. A device was 
lately tried at Montreal, in a small boat, the ice on the river 
having been previously cut away. The result is not given. 
The invention consists in having a pipe projected through the 
bottom of the vessel, the pipe having an aperture which opens 
towards the stern. The idea is that the forward movement 
of the boat will produce suction through the pipe, and there- 
by draw out any water that may be contained in the vessel. 
E. P. Jay is the fortunate Canadian who is awarded as the 
discoverer of this improvement, and it is stated in the Mon- 
treal paper that he has obtained letters patent in the United 
States and other countries. But we observe no patent grant- 
ed to him as yet in this country. The idea of the device is 
not new. It was described .in the Scientific American, 
page 185, of our paper, Vol. 16, March 13, 1867 ; and on page 
72 of the same volume is an engraving thereof. Letters pat- 
ent of the United States were granted for the invention to 
Moses F. Bagley, Alton, 111., Oct. 30, 1866. 



A Near View of Flowing Lava. 

Bayard Taylor, the celebrated traveler and writer was 
present on Mt. Vesuvius during its recent eruption, and de- 
scribes the appearance of the moving lava as follows : — 

"There appeared to be two streams, both moving in the 
same.jnannei — that is, only partially flowing on the surface 
of the old lava, but burrowing under its loose crust, splitting 
and upheaving it, and mixing its materials with the new 
mass. The noise of the flow was thus produced. The fire 
was silent and irresistible ; there was no hiss or spluttering 
of the molten elements, but the stream lifted and threw off 
solid masses, even tuus in weight, without, the least appar- 
rent force or check. 

" I had always imagined a thick, sluggish stream, with a 
tolerably smooth surface, something like the flow from a 
smelting furnace — but here were moving mounds, rough and 
shapeless, the chief power of which lay in their bases, hidden 
from sight — strange creeping, mining forces, moving forward 
with a horrible, pitiless certanty in their locomotion. If the 
scene was less grand in its features than one would expect, it 
was at least diabollically impressive. It expressed only de- 
struction, and of the most cold-blooded, deliberate kind. The 
main stream had raised a long ridge, some twenty feet in 
hight, apparently cold on the surface, until some squirming 
movement in advance shook off the crust in scales, and showed 
fangs and throats of intensest fire. The front of this ridge 
was constantly hurling huge masses, some of them red-hot, 
down the gorge. The nearer stream Was not more than fonr 
feet in hight, and allowed us to approach near enough to 
poke its glowing sides with a stick. All along its edge boys 
were busy roasting eggs for travelers, or imbedding coins in 
the fluid lava, which they snatched out of the mass and 
twisted off, very much as I have seen children manage molas 
ses candy. The heat, even at a hundred yards distance, was 
uncomfortable, and I could not stand beside the moving lava 
for more than a few seconds at a time:" 



Business Shrewdness. 

"A New England manufacturer performed a shrewd trick. 
The chief market for his wares has been found for many 
years in Boston, but early in the spring his customers notified 
him that their stock was full, and that they required no more 
till next year. This was very unpleasant news; the factory 
was in danger of stopping if no more orders came. There- 
upon, without delay, the manufacturer went to New York, 
got an order for five thousand dollars' worth of goods from 
one of the heavy wholesale dry goods houses, went home, 
and started his factory to fill the contract. The Boston houses 
were immediately notified that he had received a large order 
from New York. 'Bless us!' they said, ' business must be 
coming up — make us five thousand dollars' worth.' The 
maker began work upon contract No. 2, and two days after- 
ward the New York house sent another order, which was also 
duplicated by the Boston dealers. At last accounts, the fac- 
tory, j ust out of Boston, was spinning merrily, and the owner 
was a proud and happy man." 

We copy the above from an English paper. The dodge ac- 
credited to New England was probably never heard of down 
there ; but knowing that the manufacturers of Massachu- 
setts, as well as other States, are anxious to adopt every hon- 
orable strategy to sell their goods, we publish this for their 
benefit. 

Aluminum. 

F. W. Gerhard obtained a patent in 1856, in England, for 
an " improved means of obtaining aluminum metal and the 
adaptation thereof to the manufacture of certain useful arti- 
cles." Powdered fluoride of aluminum is placed alone or in 
combination with other fluorides in a closed furnace, heated 
to a red heat and exposed to the action of hydrogen gas which 
is used as a reagent in the place of sodium. A reverberatory 
furnace is used by preference. The fluoride of aluminum is 
placed in shallow trays or dishes, each dish being surround- 
ed by clean iron filings placed in suitable receptacles; dry 
hydrogen gas is forced in and suitable entry and exit pipes 
and stopcocks are provided. The hydrogen gas combining 
wi th the fluorine " forms hydro-fluoric acid, which is taken 
up by the iron and is thereby converted into fluoride of iron." 
The resulting aluminum " remains in a metallic state in the 
bottom of the trays containing the fluoride," and may be 
used for a variety of manufacturing and ornamental pur- 
poses. 
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73,687— Construction of Milk Can. — Estes Abbott, Wil- 

loughby, Ohio. 
I claim a new and improved milk can, as described, constrnoted in the man- 
ner substantially as herein set forth. 

73,688.— Well Tube .— Hiram Arnold, Gowanda, N. Y. 

I claim the combination of the interposed shoulder, f, of th.? drivingpofnt, 
C, and the interposed section oi tubing, i, with the external tube, H H*. and 
internal tube. A, said interposed portions being of a different material, tor 
the purpose of relieving the parts in con tact from the injurious effect of the 
concussion in driving, constructed and arranged substantially as set forth. 

73,689. — Manufacture of Soda and Sulphuric Acid. — 

Havdn M.Bakei, Rochester, N.T., assignor to himself and H . French, 
Springft eld. M ass. J 
I claim, 1st, Th e recovery of the sulphuric acid from salt cake, by tbe use 
of silicic acid, with or with on t charcoal, in the manner herein described, or 
any other process substantially the same. 

2d, The decomposition of the silicate of soda with quicklime, in the man- 
ner herein described, or any other manner, substantially the same, and which 
produces the same intended results. 

73,690.— Car Spring.— E. U. Benedict, Chicago, 111. 

1 claim, 1st, A spring so applied between the bearings that the weight of a 
ligbt loa« is sustained abont midway of the length of the spring, the manner 
or application being also such that the resisting power of the spring is pro- 
portionately increased according to the increaseof tbe weight to be sus- 
taine;*, all substantially as herein described. 

2d, The upper bearing block, orblocKs, so constructed and applied upon a 
spring that the weight oi a ligkt load is sustained at the middle of tbe length 
of the spring, an^he weight of a heavier load transferred nearer the ends 
oi the spring, substantially as described. 

73,691. — Fruit Drying Apparatus. — D. K. Boswell, Colum- 
bus, Ohio. 

I claim, 1st, The herein described dryer, when constructed in sections, so 
that it. can he taken apart and put together, in the manner and for the pur- 
pose substantially as set forth. 

5d, The top, B\ when constructed so as to form an air chamber, H, provid- 
ed with ventilations, I, dampers, F, in combination with the walls of the dryer, 
for the purpose and in the manner substantially as described. 

3d, T h efl ne, L, jacket, I',as arranged in combination with the chamber, H, 
in the manner as and for the purpose set forth. 

73,692. — Frying Rack. — Frederic Bucknam, Portland, Me. 

Antedated Jan. It, 1868. 
I claim the reversible frying rack, subscantially as herein set forth and de- 

73,693. — Machine for Molding Paper Collars. — George 

W. Cilley and George H. Spaulding (assignors to the Norwicb^Paper Col- 
lar Company), Norwich, Conn., atsignors to American Molded Collar 
Company. 
"We claim, 1st, The two flexible clamping plates or formers, A B, In combi- 
nation with eccentrics, h, and handles, j, ior closing and bending the same, 
substantially as and ior the purpose specified. 

2d, The cams or eccentrics, h, handles, i, hinge straps,!, and bars, g, in com- 
bination with the clamping plates, A B, springs, m, and supporting piece, n, 
sUDstantially as and for the purpose specifier. 

.73,694. — Composition of Matter. — George F. J. Colburn, 

Newark, N.J, 

I claim, 1st, Doing away with the frangibility of gum shellac by means of 
asbestos, as specified. 

2d, Also increasing the strength and tenacity of shellac, in themannerde- 
gcribed. 

3d, Also rendering the shellac less liable to the action of beat by the incor- 
poration with it of asbestos in the manner specified. 

4th, Also the compound, substantially as and for the purpose named. 

73,965. — Rag Cutting Machine. — John Collins, Jr., and 

Nicholas R. Nixon, Richmond, Ind., assignors to N.R.Nixon, Thomas 
Nixon and Allen T. Bennett. 

"We claim the combination of the knives, n n n, arranged upon the shaft, c, 
wit.h the guard plate, A, all constructed and operating substantially as and 
forthe purposes described. 

73,696. — Sewing Machine.— EmilCornely,Washington,D.C. 
' t claim, 1st, The combination, with the revolving looper, constructed as 
described, of an auxiliary looper, under the arrangement described, where- 
by a "Wilcox & Gibt>s machine, without changing its functions as a single 
thread macnine, may be used as a double threaa machine, substantially in the 
manner and tor the purpose- described. 

2d, Operating the reciprocal auxiliary looper, when combined with a rotary 
looper, constructed as above described, by means of a circular eccentric 
substantially as and for the purposes set forth. 

3d, The combination of the driving mechanism of the reciprocal looper 
with the drivina mechanism of tberotarv looper, by means of a reciprocat- 
ing lever, receiving its movements by means of an oblique pin on the con- 
necting rod of the eccentric ol tie main shaft. 

4te, In combination. with th e lever, N, for driving the reciprocating looper 
ot the coupling and uncoupling device, substantially as and for the purposes 
described. 

73,697— Knitting Machine.— Thomas Crane, Fort Atkin- 
son, Wis. 

I claim, 1st, The mechanism, substantially as described, for allowing the 
cam plate,by which the needles are moved, to have an oscillating motion, 
substantially as described. 

2d,Mecnanism, substantially as described, for the adjustment of the nee- 
dles in tront of the cam plate, H, when it is desired to throw gome or all of 
the needles out ol action, substantially as described. 

on, The attachment of the arm, J, or its equivalent, directly to an oscillat- 
ing cam plate, H, which is provided with a pivot, f, about which it moves, 
substantially as described. 

4th, The combination of an adjustable work holder, D, and an adjustable 
jack, substantially as described. 

5th, The spool or yarn holder, F, with the tube, I, or the equivalent there- 
of, constructed to operate substantially as described. 

6th, Thebow spring. G, applied to the reciprocating perforated arm, C2, 
in such manner as to lift the yarn between the two passages, c d, on its way 
from the Bpool to the work, said spring being so constructed as to keep an 
even tension upon the yarn, with little or no Iriction, substantially as de- 
scribed. 

?th, A setting-up device, S t, constructed with its hooks, t, all arranged in 
the direction of the length of the plate, S, as shown and described. 

73,698.— Signal Rope Guide.— Wm. G. Creamer, Brooklyn, 

I claim the application to tbe roofs of railroad cars, of a pulley gnide for 
the signalling rope, substantially as described, and for the purposes men- 
tioned. 

73,699.— Shovel Plow.— Thaddeus Donely and Joseph B. 
Cressler, Southampton, Pa. 

Weclaim,lst, The combination of lever, L, with subordinate levers, 1 1, 
and their attachments, pawls and springs, when operating upon the sleeves, 
S S , substantially as described. 

2d, The combination of lever, L, with sleeves, S S, and shaft, si, to move 
laterally, as substantially described. 

3d, The arrangement of levers, T2 Tl and t, in connection with the tongue, 
substantially as described. 

4th, The use of a central plow, F, detachably arranged, in connection with 
the side plow, substantially as described. 

5th, The combination ot"lever,L, and its attachments, forming a combined 
lever, with vertical and horizontal motions, coincident when necessary and 
convenient, together with the adjustable devices, T2 Tl and t, all operating 
together, substantially andjor the purposesspecified. 

73,700.— Railway Switch.— M. H. Dooly, Atlanta, Ga. 

1 claim the elongated crank shaft, D, connecting with theslidingbars, J 
and C, by the pitman, e and R. in combination with the rails, A' A'A"and 
B, ana the target signals, whereby the switch rails and signals are shifted, 
simultaneously, and the ordinary "frogs" dispensed with, substantially as 
specified. 

73,701— Washing Machine.— Ezra Philo Doty and Ellis 

Doty,Janesville, Wis., assignors to themselves and Wm. M. Doty, New 
York city. 

We claim, 1st The segmental arm ior carrying the washboard, the center 
of the curve ofsaid arm being the pivot or axis upon which it oscillates,sub- 
stantiallv asand for thepurposesherein shown and described. 

2d. The combination, with the segmental arm, of a radial arm which 
while unit m g tbe segmental arm with its pivoted point, constitutes a socket 
for the lever handle, substantially as an* for the purposes set forth 

8d, forming the bowed or segmental arm which carries the washboard, of 
aiifeieiron,so as to reduce the size of the opening in the tub,through which 
the said arm plays, without detracting from the strength oi the arm itself 
substantially as shown and set forth. 

4th, The combination, with the wash tub, of a hinged cover and spring, or 
Jts mechanical equivalent, applied to the cover hinge in the manner de 
i cribed, eo t^it the cover may be readily adjusted toor removed hodily from 
the tub, substantially as and ior the purposes shown and set forth. 



5tb, The combination with th,e legs, when united with the wash tub by a 
tongue and groove joint, as described, of the braces or bandies, extending 
between the legs, and attached to each, in the manner and for the purposes 
shown and set forth. 

73,702.— Adjustable Hoe. — Timothy Drake, Hartford, Ct. 

Iclaim the mode of construction and arrangement of (he blade, a, shank, 
b, shank and bead, c d\ gib, e, fastening screw, t, substantially as described. 

73,703.— Baking Pan.— R. G. Elder, New York city. 

I claim a baking dish, provided with a sectional or broken rim, b, under, 
and holes, a, at the bottom, substantially as and ior the purpose described. 

73,704.— Gate.— Charies H. Embree, West Dresden, N. Y. 

I claim the arrangement and use of the adjustable extension stem, g, and 
the inclined slots, n, with the swivelled suspension loop. C, operating in the 
manner and for the purpose herein set forth. 

73,705. — Grate of Cooking Stove. — Lewis Emmons, Ham- 
ilton, Ohio. 
I claim the elevated removable fireplace for cooking stoves, constructed 
and used in the manner substantially as and for tbe purpose described. 

73,706.— Match Safe.— John A. Evarts (assignor to Bradley 

and Hubbard), West Meriden, Conn. 
I claim the match sate herein described, con a isting oi the front and back, 
constructed from cast metal, and the two parts united in the manner de- 
scribed, as a new article of manufacture. 

73,707.— Gang Plow.— A. Farrow, Carrollton, 111. 

I claim, 1st, The combination and arrangement of the lever, C, link, c, and 
traction connection, bbl. herein sbown and described. 

2d, The lever, Ol, arm, C2, sector, CS, rack, C4, and plow beam, B, when 
combined and operated in the manner and for thepurposeherein shown and 
described. 

73,708.— Stamp Moistener. — J. M. Flagg, Providence, R. I. 

I claim the combination of th* elastic reservoir, a, the perforated cup or 
top, b, the absorbent material, d, and the wire gauze support, substantially 
as and for the purpose specified. 

73,70.9.— Sewing Machine.— E. W. French, South Scituate, 

I claim the combination with a tube, a looper, and a folding mechanism, of 
a sewing and feeding mechanism, substantial ly such as described, so that the 
material being operated upon may be fed and sewed successively forward 
and backward , and around the tube, so as to connect the edges of the mate- 
rial, and the ends of portions of the same, all in one continuous operation, 
substantially as described. 

73,710.— Lamp. —John A. Frey, Washington, D. C, 

I claim, 1st, The water chamber making a part of the burner, provided 
with an oil feeding duct and a water feeding duct, with the wick tube passmg 
through the same, and nearly or entirely surrounded by water, arranged and 
combined substantiallya s described. 

2d, The deflection in the top of tbe cone, g, as and for the purpose set 
•forth. 

73,711. — Halter. — Wilson Garrison and Charles H. Stevens, 

Syracuse, N, Y. 

We claim, 1st, The metallic eye, H, constructed by two hooked plates be- 
ing clamped upon each other, and. upon their strap, substantially in the man- 
ner and for the purpose set forth . 

2d. Theme thod ot securing the opposite parts of the metallic connections 
to each other, and to their straps, namely, one plate provided with pins or 
projections, h% and' the opposite plate with corresponding holes, h, in con- 
nection with a binding screw or rivet, J. as and for the purpose set forth. 

3d, The transverse rib, j, with corresponding recess ih the opposite piate, 
at the junction of the plates, as berein shown, and for the purpose described. 

4th, The combination of buckle, PI, with the double securing plate, M m, 
as herein shown and for the purpose described. 

5th, The cross bar, r, substantially as and for the Durpose set forth. 

6th, In connection with the cross-bar and tongue, r K, the shoulder, s, to 
improve the downward bearing surface of the tongue, substantially in the 
manner described. 

73,712. — Apparatus for Charging Water with Carbon- 
ic Aoid.— Robert Grant, Brooklyn, N. T. Antedated Jan. 17, 1868. 

I claim, 1st, The cylinder, A, regulator,C, injector, P, water tank, B, and 
regurgitating valves, 2 and 3, arranged and operated as described,and shown 
in the drawings, or otherwisemodifledforthepurpose set forth. 

2d, The continuous automatic process of compressing carbonic acid or oth- 
ergases in water, by the means substantially as described and for the pur- 
poses above set forth. 

73,713. — Metallic Tie- for Cotton Bales. — Theodore 

Guyol, New Orleans, La. 
I claim, ia connection with a copper or other suitable wire for encircling 
and fastening bales of cotton, or other baled material, a metallic saddle, A. 
with its brace, c, constructed and operating to hold the two ends of the wires 
substantially as herein described and represented. 

73,714. — Machine for Cutting Soap. — Joseph Hadfield, 

New York city. 

I claim, 1st, The combination and arrangement of the movable table, C, 
the follower, D, and the racks, E E, which are attached as specified to the fol- 
lower, sub* lantially as described. 

2d, The arraneement and combination oi the latch, K, attached to the ta- 
ble, C, with tbe cam, J, for the purpose of detaching the table from the fol- 
lower, substantially as described. 

3d, Making the follower, D, separate and detachable from the rest of the 
machine, and attaching it thereto by means of removable pins, n n, substan- 
tially as described, for the purpose of being able to change tbe follower at 
pleasure. 

4th, The arrangement and c )mbiuation, with the printing roller, M, of the 
bars,GH,and thegear wheels, F, Fl,F2and JL, substantially as and for the 
purpose described. 

5th, The moistening roller, Q. arranged and combined with the printing 
roller, M, substantially as and forthe purpose described. 

6th, The cutting frame, R, made substantially as described, with the truss, 
V, and straining screws, X X Y, for tightening the wire, z. 

ith, Makingthe several cutters of the cutting frame of a single strand of 
wire, substantially as described. 

8th, The transverse cutting wire, f, combined and arranged substantially as 
described, with the sliding rods, c, the slotted tubes, d, the springs, e, and the 
shaft, B, whereby the soap is divided transversely, during tbe return move- 
ment of tbe table. 

73,715.— Apparatus for Drawing Tapered Tubes.— Gus- 

tavus Palmer Harding, Chiswick, England. Patented in England Sept. 
14,1865. 
I claim the combined arrangement berein described, with reference to figs. 
1 to 8 of tbe drawings, consisting of the parts, h h i j jl j2, with suitable gear- 
ing for giving motion thereto, when a tube or rod is being drawn by hypos- 
tatic or other power, substantially as above described. 

73,716.— Rice Hulling Machine. — J. Moore Hendricks, 

Philadelphia, Pa. 

I claim, 1st, The cylinder, o, in combination with its shaft and corrueated 
curved arms, q, for chafing the cuticle and removing the same irom the 
rice, substantially as set forth. 

2d, The combination of the mortar and pestle, k 1, the cylinder, o (with its 
shaft, p, and corrugated arms, q). and tne polishing cylinder, u, with its 
covered drum, all constructed and arranged in the manner and for the pur- 
pose substantially as set forth. 

73,717. — Stone-drilling Machine. — Charles W. Hermance, 

Saratoga, N. Y. 

I claim, 1st, The arrangement of the follow blocks, E, and their lifting 
pawls, e, with the cross head, H, and its lugs, a, and the plates, o, for the 
purpose of lifting and discharging said cross head, as is herein set iorth. 

2d, In combination with tne cross head, H, and rod, I, thus operated, 
ratchet wheel, K, lever, J, and slotted guide, L, all constructed as described 
for the purposes setforth. 

3d, In combination with the follow blocks, pawls and cross-head carrying 
tbe drill rod, the arrangement ol tbe pitman, F G, and wheels, G G, all con- 
structed and operating substantially as described. 

73,718. — STOVE-PIPE COUPLING. — Orlando, M. HigffiBS, Low- 
ell, Mass., assignor to himself and Freeman Hisrgins, Manchester, N. H. 

j claim, 1st, Tbe endless metal band, a, and coupling tubes, A, combined 
with the heads, b, for the purpose and substantially as described. 

2d, Theheads.b, constructed asdescrbed whereby the endless metal band 
may be adjusted, substantially as set forth. 

3d, Thepartitaon, E, and screws, e, combined with the heads, b, and end- 
less band, a. as and forthe purpose set forth. 

4th, The dampers, F, combined with the partition, E, heads, b, and endless 
band, a, in tbe manner and for the purpose substantially as described. 

5th, In combination with the head,b, the elide, k, and holes, h, for the pur- 
pose and substantially as described . 

6th , The perforated movable disk or stand, m, applied to the top ot the 
case or heater, as and ior the purpose described. 

7th, The combination of all tbe correspondent parts specified, arranged for 
action and effect substantially as described and for the purposes specified, 

73,719. — Mode of Producing a Vibrating Swell in Or- 

q-ans.— Alonzo Hitchcock, New York city. 
I claim the construction of a fan in sections, substantially ai described for 
the purposes herein set forth. 

73,720. — Wood Bending Machine. — Martin Van Buren 

Howe (assignor to himself and Levi Hey wood). Gardner, Mass. 
I claim toe coupling links, a, or their equivalents, for connecting the ends 
of the links, A, of a Cham ior bending timber, constructedto operate sub- 
stantailly as and for the purpose set forth. 

73,721.— Tilting Chair Seat. — Martin V. B. Howe (as- 
signor to Heywood, Brothers, and Co.) .Gardner, Mass. 

I claim connecting the seat of a chair to the rear posts, E F, or thejr cross 
bar.D, by means ofspring8,b, substantially asand ior the purpose set forth. 

Also the stop, e, in combination with the above, substantially as and. for 
the purpose specified. 

Also the springe, b, constructed, applied, and operating substantially as 
and for the purpose set Iorth. 

73,722. — Manufacture of Soda and Potash.— A. G. 

Hunter, Flint, Wales. 
I claim the processherein described of decomposing chloride ot sodium 
and chloride of potassium for the purpose of converting them Into sil.cated, 
carbonated or caustic alkali. 

73,723.— Spoke Shave.— Seth T. Hutchins (assignor to Horace 

A. Lathrop), North Anson, Me. 

I claim, 1st, Thecombipation of the separate abutments, D E, applied to 
the stock, A, so as to be adjustable in manner as described with the gage, C, 
hinged to one of such abutments and being separate from the other and to 
operate with respect to it, substantially as explained. 

2d, Also the application of the gage to its adjusting devices so as to be re- 
movable from them or either of them and tbe kniie when the means of the 
adjustment of the gage is held stationary relatively to the stock, as de- 
scribed, 

73,724.— Closing Fruit Jars.— William L. Imlay, Philadel- 
phia, Pa. 

I claim, 1st, The rectangular recess or .cavity, E, in the neck of the jar 
with its inclined and corrugated side, F, retaining the bail and tightening it 
by sliding the bail over the corrugations, as shown and described. 

2d, The combined arrangement and construction of tbe jar, a, cover, B, 



bail ot hoop, C, with its springs, D, plaiu round recess, G, rectangular and 
inclined recess, E, corrugations, F, substantially as and for the purposes 
spe#fled. 

73,725.— Dumping Cart.— Asa A. Jennings, Webster, N. Y. 

I claim in combination with the pivoted sections«B B, the rigid sides, f f, 
of the body, a, and the transverse and longitudinal braces, x x and y y, 
connecting the same with tbe bolsters, substantially as and for the purposes 
set forth. 

73,726.— Soda Fountain.— J. -C. Johnson, Philadelphia, Pa. 

1 claim a soda-water fountain which is constructed with a contracted per- 
forated bottom and a flanged foot piece, B, and provided with a removable 
bottom, C, fitted within said fountain upon a seat which surrounds an ob- 
long opening, c,and held in place bymeansof a screw, b, and external cap 
or bar, D, subscantially as described. 

73,727.— Felted Fabric— Moses A. Johnson, Lowell, Mass. 

I claim tbe manufacture of felt cloth by forming the bat and as it is fed to 
the felter of a series of side drawings or roving^* laid together lengthwise or 
crosswise or lengthwise and crosswise both and run in from spoools, creels, 
or otherwise, substantially as herein described and represented. 

73,728.— Dies for Heading Bolts. — Charles Kane, Pitts- 
burg, Pa. Antedated January 16, 1868, 
I claim the inclining of the plane ol the ledges in the direction ot the grip- 
lag dies and from theaxis of the bolt in combination witn pressing surfaces 
parallel to tbe axis of the bolt, as specified. 

73,729. — Casket for Preservation of Corpses. — Charles 

H. Kimball, Quincy, Mass. 

I cloim, 1st, Tne ice chamber or casing, a, in combination with the com- 
partments, A and B. as and for the purpose set forth. 

2d, Alsothe ice chamber, a, in combination with the compartment, A, 
and air spaces, s , a s and for the purpose specified. 

3d, Also thecasing or opening, b, in combinatton with the ice chamber, a, 
as and for tbe purpose set forth. 

73,730. — Japan Paste Blacking. — Henry Lake, San Fran- 
cisco, Cal. 
I claim the making of a superior article that I ca lithe Japan Paste Black- 
ing of tbe commodities specified, and substantially as set forth. 

73,731. — Hay Hake and Loader. — Stephen M. Livingston, 

Claverack, N. Y. Antedated January 17,1868. 

I claim, 1st, The combination substantially as described of the rake tbe 
balance levers, the rope and windlass, whereby the rake can be controlled 
irom the front of tne wagon, as set forth . 

2d, The combination as described of the rake arms or balance levers 
mounted on the detachable frame with the pressure springs mounted on the 
main trame. 

73,732.— Calculating Machine. — James A. Loomis and 

Alonzo Johnson, Springfield, Mass., assignors to themselves and Charles 

Gifford, Gardiner, Me., and said Loomis and Johnson assignors toCharlei 

Gifl'ord. 

We claim, 1st, The plates, A D and E.whea connected by the pins, band 

e, respectively and When operated hy means of the pointer, H, all madesub- 

stantially as herein shown and described. 

2d, The plates, A D and E, and pointer, H, in combination with tbe pawl, 
j, plate, G, and ratchet disk, 1 (orland J), all made and operating substan- 
tially as herein shown and describe!). 

3d, The device for counting the hundreds consisting of a combination of 
the spring, F, with the lug, o, on spring, n, and with the disks. A o F, and 
pin, m, all made and operating substantially as herein sbown and described. 

73,733.— Process of Bleaching Cloth, Yarn, etc. — 

Wheaton Luther, Niagara Falls, N. Y. 

1 claim, by the use ot the chemicals herein mentioned, or by those which 
produce equivalent results, the process substantially as herein describeu. 

Also immersing the article in the bleaching mixture while it is saturated 
with the acid. 
73,734.-BucKLE.-Frederick William Maes, Iserlohn, Prussia. 

I claim a buckle composed of a separate axle, b, perforated to admit ttJe 
tines, dd, and provided with journals at its ends which fit into boxes, ee, 
formed by the ends of the bow, a, as set forth. 

73,735.— Button Fastening.— H S.JVIa rane,Hoboken,N. J. 

I claim an improved button fastener made in substantially the form and 
manner herein ehown and described as a new article of manuiacture. 

73,736.— Grain Separator.— Thomas H. McCulloch, Mon- 
mouth , 111., assignor to George H. KIch, Geneva, 111., and George H. Ricb 
assignor to the Hart Grain Separator Company. 
I ctaim, 1st,. The employment ot'one or more cylinders with cellular con- 
vex surfaces, ai ranged and operating substantially as and for tbe purposes 
specified. 

2d. Also in combination with said cylinders the employment of a brush or 
brushes, arranged and operating as and for tbe purposes specified and 
shown. 

73,737.— Ash Pit Cover for Stove.— William L. McDow- 
ell, Philadelphia, Pa. Antedated Jan.14, 1868. 

I claim the gravitating plate, E, and the sloping side plates, BB' in com- 
bination with the hearth piate. A, and the front plate, C, of a stove, substan- 
tially as and for the purpose set f or tb and described. 
73,738.— Thimble Skein.— R. M. McGiath, Lafayette, Ind. 

I claim, as a new article of manufacture the skein of cast iron with 
wrought-iron bands or supports, as herein set forth. 

73,739.— Priming Metallic Cartridge— Henry Meiea Jr 

Bergen Point, N.J. J s ' ' 

Iclaim, 1st, The thin-edged radially-slotted centrally-perforated iron-disk 
anvil, constructed as described. 

2d, The combination as described of the flange shell the radially-slotted 
centrally-perforated, thin-eaged, iron-disk anvil and the central fulminate 
chamber, all constructed and arranged as described for joint operation 

73.740.— Machine for Making Wooden Bowls.— Henrv 

Mellish, Walpole, N. H. J 

I claim, 1st, The hollow cylinder, E, when constructed with the cutter 
guide, H, or its equivalent, substantially in the manner and for the purpose 
aoove *iescrioeo>* 

2d. Also tbe concavo-convex cutter, G, when arranged in combination 
witb tie cylinder, E, to swing in a circle corresponding to its curve, substan - 
tially in the manntr and for the purpose above described. 

3d. Also the cutter, 1, when con6iructed and arranged to operate with th* 
cutter G, and lever, P, or its equivalent, substantially as and for the pur- 
pose above specified. * 

73,741.— Brick Machine.— George Metcalf, Leland 111. 

I claim the vertically-oseillating trame, H, with Its levers, A B and C the 
mold cover.E, press block, D.andmold bar, M, with bnttonand Blide F and 
u, all combined and arranged to operate substantially as and for the pur- 
poses set forth. * 

73,742.— Permutation Lock.— L. H. Miller, Baltimore, Md. 

1 claim, 1st, A perumtation lock so constructed as to bring tbe spindle or 
arbor wnieh operates it on the outside of the lock proper, substantially as 
set t orTnn . 

2d, The two wheels.F G. capable of limited independent motion in combi- 
nation with a suitable catch adapted to engage with the s.iid wheels, FG. 
when they are properly adjusted and at other times riding on the unbroken 
periphery of the two wheels, substantially as explained 

3d, The flaring pr under-cut rim,m2,ol tbe rotary tumblers to adapt them 
for ready removal by hand, substantially as explained. 

4tli, The combination ot the notches, mS, radial holes, m4. and pin O a> 
when constructed, arranged and employed substantially as and for the pur 
poses speciii tti. 

73,743.— Potato Masher.— M. H. Monroe, Rochester N. Y~ 

1 claim the combination of the coil, a, stays or braces.b b b b b, and handle" 
c, all in the manner and lor the purpose herein set forth and described ' 

73,744.— Spring Bed Bottom.— A. W. Newell, Bradford 

Pa. ' ' 

Iclaim the combination oi the braces, E G, the boards, P H, with the 
springs. A, the cross bars, C, the casters, D, and the webbing, I. when con- 
structed and operating substantially as an* for the purposes described 

73,745.— Lamp Chimney (Jleanek.— Abram G. Newkirk 

"Warren, Pa. ' 

Iclaim tlie rod orwire.B B, constructed and bent in the form substan- 
tially as shown and arranged in the manner and for the purpose specified. 

73,746.— Blacking Brush.— H. E. Newton, Manchester N.H. 

I claim the combination ot the angularly-surfaced block, c the angular 
hand le, i, and the back, e, all in one piece connected to block , a substantially 
as set forth. J 

Also the combination ot the block, c, handle, , and back, e, in one piece 
substantially as described. H 

73,747.— Hay Raker and Loader.— W. T. Nichols, Rut- 
land, vt ' 

I claim, 1st, A combined hay rake and hay wagon in which the rake is 
made the wagon bed, wherebv the separite uses and purposes of a hay take 
and hay wagon can.be accomplished by one and the same machine using the 
same for either purpose at will and by which hav and grain can be raked 
and loaded at the same time without any intermediate appliance other than 
the rake itself, substantially as set forth and described. 

2d, The device ol a rake which tor purposes of transportation may be 
be raised to foam a part of the bed of a wagon f»r carrying the hay gathered 
thereon, substantially as and lor the purposes set fortl and described. 

3d, The combination of theunloadiug rope, H, and gathering rake, A, or 
their equivalents, substantially as and for the purposes set forth and de- 
scribed. 

4th, A rake having four or more ground or carrying wheels, so that it may 
be used both for raking and caarying the hay when raked. 

5th, A coupling devioefor connecting the rear and forward parts of the 
machine, substantially as described. 

6tu, The oombinationof the rake, A, hoisting lever, N, and hinged clapper 
K, or their equivalents, substantially as ana tor the purposes set forth. 

7th, The teeth extending in rear of their supporting axle so that the rake 
and its load may be balanced upon said axle, or nearly so, substantially as 
and for the purposes set forth. 

73,748.— Hay Stacker.— "W. T. Nichols, Rutland, Vt. 

I claim a hoisting machine, forunloading hay or otherpurposes, composed 
of a lever beam, B, attached to four or more legs, A, revolving upon tulcra. 
H H, operated by rope, C, or their equivalent, substantially as set forth and 

73,749!— Folding Basket.— A, M. Olds, New York City. 

I claim, 1st, as an improvement in the art 01 constructing baskets, boxes, or 
crates, forming the sides of a series ot slats or bars, united at tbe corners by 
means of a wire or rod passing through them, and pivoting the same to- 
gether, so as to permit the article to be folded, substantially as described . 

2d, Also, the folding bottom, when constructed and arranged to op i rate 
substantially as set forth. 

73,750.— Poling Hops.— Garret J. Olendorf and Albert O 

Parsball.Middletleld, N. Y. 
"We claim the berein described combination and arrangement of 1 1 1 poles 
A, cords, B, and rings, C, as and ior the purpose set forth. 

73,751,— Filter.— George T. Palmer, Brooklyn, N. Y. An- 
tedated January 16, 1868. 
Iclaim, 1st, the combination and arrangemert of the Alters, B B' B", wate 
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cbasnels, H and a, valves, ii'i", and b b'b", and stop cocks, kk'k" and 1, in 
manner substantially as shown andlorthe pkrpose set forth, **" 

2d, The remevable filter, B, having an inside water chamber, g, provided 
with a neck or pipe, o, all constructed substantially as shown. 

3d, The ribs, rands, on the inside of the perforate* plates, c c, arranged in 
relation to each other substantially as set forth and for the purpose specified. 

4th, The arrangement and combination of the coarse wire supporting 
screen, D, with the perforated plates, c c, fine wire confining screen, E, ana 
filtering medium , F, as and tor the purpose shown and described. 

5th, A filter containing chest having casing, A A, partitions, A* A", water 
channels, H and a, valves, b b'b" and ii'i r % and cocks, kk'k", arranged 
substantially in the manner -bown. 

73,752.— Railroad Switch.— William P. Patton, (assignor 

to "William P. Patton, Theophilus "Weaver and Isaac Lloyd,) Harrisburg, 

Penn. 

I claim, 1st, the arrangement of a lock shield and key, in combination with 

the shifting mechanism of a railroad switch, so that the key can only be 

withdrawn from the lock when tbe switch has been returned to the main 

track, and been locked in that position, substantially as set forth. 

2d , Also, the guard, L, in combination with the key, 2, and a lock, attach ed 
to the shifting mechanism of a railroad switch, substantially in the manner 
and for the purpose set forth. 

73,753.— Enharmonic Key Board for Organs, &c.— Henry 

"Ward Poole, South Danvers, Mass. 

I claim, 1st, thefour broad white keys, and the three elevated black keys, in 
each octave and in each signature, arranged in the positions and relations 
substantially as described and shown. 

2d, The arrangement of keys divided into the five series of key notes, 
thirds, perfect sevenths, dominant thirds, and dominant sevenths, each series 
being uniform in shape, color and size, but different from the other series, 
substantially as described and figured. 

3d, The pedal key board, containing the three rows of pedals for the three 
series of sounds, key notes, thirds, and sevenths, arranged in a series of 
fifths, substantially as shown and described. 

73,754.— Neck Yoke Slide.— George Purple/.Wellington, O. 

Antedated January 16, 1868. 
I claim a slide, constructed in the manner as described, as a new article of 
manutacture, for the purpose set forth. 

73,755. — Spring Bed Bottom. — Barney Rear, Toronto, 

Canada. 
I claim the combination of the springs, E, sockets. F, and webs, C C, sup- 
ported by a frame having detachable side pieces, A, substantially as and lor 
fhepurposees set forth. 

73,759— Preparation of Dye.— John Reynolds, San Fran- 
cisco, Cai. 

I claim a new article of manufacture in a preparation for dyes oi the mate- 
rials specified, and substantially as described. 

73,757.— Injector for Steam Generator.— Samuel Rue, 

Jr., Chester County, assignor to himself, Samuel McCambridge, and Ed- 
ward G , Martin , Philadelphia, Pa. 
I claim the construction and arrangement of the receiving chsmber, A, 

with its nozzle, B, the water receiving chamber, C, and adjustable plug, E, 

substantially as hereinbefore described. 

73.758,— Anchor.— John W. Russell and David Joline, Tot- 

tenville,N. Y. 
We claim the combination of the double and pivoted flukes with the double 
shanks of the anchor, when constructed substantially in the manner and for 
the purpose as herein described and shown. 

73,759.— Gage for Sewing Machine.— T. S. Scranton, 

Madison, Conn. 
I claim the arm, C, combined with the elasticguide,D, the said guide being 
attached to thearm, C, and the said arm made elastic at or neants connec- 
tion with the gage by the reduction ot the said arm, substantially as herein 
set forth. 

73,760. — Condensing Carding Machine.— John C. Shaw, 

Manayunk, Pa. . ,. 

I claim, in combination witfrthe collar, D, of the roll, C, and bracket, A, 
the slotted plate, B, and set screw, E, substantially as andf or the purpose set 
forth. 

73,761.— Fence.— A. Sheldon, Greenwich Station, Ohio. 

I claim the bar, a', provided with rounded corners, so that the gate on being 
opened will easilv vibrate, as indicated by the dotted lines, d, thereby allow- 
ing it to pass readily over obstructions, in combination with the rails, A, 
cross bars, B , in the manner and for the purpose specified. 

73,762.— Stove Drum.— Antonio F. Smith, Ellsworth, Me. 

I claim the arrangement as well as the combination of the hollow frustum, 
B, with the deflector. D, and the box, A, provided with induction and educ- 
tion passages or conduits, b E, arranged In it as specified. 

Also, the arrangement as well as the combination ot the auxiliary air 
chamber, F, and its air register or valve, and opening or openings with the 
box, A, the frustum. B, or the said frustum and its deflector, D, the whole 
being substantially as specified. 

73,763.— Carriage Top.— William Smith and Emery M. 

Pike, McDoDougb, N . Y. 

We claim, 1st, the construction of the sleeve, c, the brace stay, d and o, 
whenmadeand used as and In the manner de&cri bed. 

2d, The sway piece, g, when made and used as and for the purpose de- 
scribed. , ,_ , 

Sd, The arrangement ot the sway piece, g, and the brace stay and seerment, 
o and d, in combination with the sleeve, c, and spring, b, tor tilting and hold- 
ing the top in any desired position. 

73,764.— Car Starting Apparatus.— Joseph Steger, New 

York City. 
I claim the springs, e c, in combination with the traction bar, H, rope or 
chain, a, lever pawl. I, drum, G,and ratchet wheel, D, all constructed and 
operatingsubstantiallyasandforthe purpose set forth. 

73,765.— Metallic Lathing.— J. F. Walter, Jr., New York 

City. 

I claim sheet metal lathing, formed with oblong apertures, A A B B, the 
samebeing punched in the metal, so as to produce the projecting lips or 
burrs a a, at the edges thereof, substantially as herein specified. 

Also, 'he overlapping or " break joint " arrangement of the alternate rows 
of apertures, A A and B B, substantially as and for the purpose herein set 
forth. _ 

73/766.— Combined Churn and Ice Cream Freezer.— Geo. 

C. Westover.Paincah,Ky. _ L __ __ 

I claim the revolving inside cylinder, H, pivot, J, beaters. K K, and wire 
wing, L, when arranged, combined, and operated as herein described, and for 
the purposes setf orth. 

73,76V.— Grate — John H. Yocum, Ashland, Pa. 

I claim, 1st, The provision, in a grate, of one or more openings, E, to per- 
mit the removal of slag, cliniiers, stones, and other substances too large to 
be raked through the interstices of rhe grate bars, substantially as described . 

2d, The bars or shields, F, in combination with the enlargements or exten- 
sions, G, to torm shields to the openings, E, substantially as and for the pur- 
pose set forth. 

73.768.— Straightening Club Feet and Crooked Legs.— 

H.R.Allen,M.DMCharleston.lll. ,...,„ 

Iclaim, 1st, the employmentof a jointed frame, substantially as shown at 
A B D C D», and straps, E F G, in combination with any constant spring ten- 
sion applied to the said frame for the purpose of straightening it when on 
the limb, and thereby overcoming any anchylotic rigidity of the knee or 
ankle joints of the said limb, all as set forth. 

2d, The vertically movable foot plate, J, substantially as shown and de- 
scribed, in combination with its proper spring attachment, as described, 
or other equivalent device, and frame plates, C, as and for the purposes 
set forth. 

3d, Thelatterally moving foot plate, I, in combination with the bearing 
plates, L and O, and lateral spring attachment, all substantially as shown 
and described, and for the purposes set forth. 

4th, The lock, S, substantially as shown and described, or other equiva- 
lent device, m combination with the frames, A and C, substantially as an* 
for the purpose shown and described. 

5th, The spring attachment, consisting of the hooked wire, f \ shoulder 
lugs, k', springs, g\ and burr, i, constructed and operated substantially as 
shown and described, in combination wita the foot plate, J , and frame 
plate, C, for the purpose of removing anchylosis, all as set forth. 

6th, The foot strap, G, or other equivalent device, in combination with 
the movable foot plates, J and I, of an apparatus for straightening feet or 
lower limbs, all substantially as shown and described, and for the purpose 
set forth. 

7th, The elastic strap, H, or other equivalent device, applied, substantially 
as shown and described, to the frame plate, A, of an apparatus for remov- 
ing anchylosis, all as and for the purpose set forth. 

8th, The metallic strap, P, or other equivalent device, in combination 
with the strap, G, and movable footplates, J and I, substantially as andfor 
the purpose snown and described. 

73,769.— Broom.— Nathan E. Badgley, New York City. 

1 claim the combination of the scalloped edged cap, D, its neck, E. the 
tying of broom corn in one place, and securing the same with cord, C, to 
the square end of handle, B, all as andfor the purpose herein described. 

73,770.— Spring Bed Bottom.— A. Milton Blake, Canton, O. 

I claim the arrangement and combination of the slats, F G, straps, D D, 
bungs, fl H, and springs, A A, when said slats, F G,are so arranged as that 
each alternate one is supported by a spring, A, and the others by the 
straps, D D, substantially in the manner andfor the purpose herein specified. 

73,771.— Device for Operating Pumps.— Elijah Borton, 

Morris, III. 
I claim the eccentric segment, F. supported atb upon the bed piece, B, 
the eccentric semi-circular erears upon the lever, D, sliding vertically in 
ihe slot, i, the upper eccentric segment, E, sliding vertically in the slotted 
frame, B\ and pivoted to the arm, G, carrying the pump rod, C, all con- 
structed and arranged to operate as herein shown and describe*. 

73,772.— Rein Holder.— Charles A. Bradford and Wesley 

Bradiord, Crown .Point Centre, N.Y. 
We claim the bar, A, having the worm, a, at its lower extremity, in com- 
bination with the eyes, b, and clamp, C, in manner substantially as above 
set forth and described. 

73,773.— Shoes.— Libertine Bullard, Marlboro, Mass. 

I claim the combination of the parts, A or A', B and C, constituting, re- 
spectively, the vamp, quarter, and counter of a shoe, when the said parts 
are cut in the form and secured together in the manner shown and de- 
scribed. 

73,774. — Telegraph Repeater.— J. H. Bunnell, New York 

City. 

I claim, 1st, the employment of two governor magnets, placed in the 
same local circuit as the respective local sounders in a telegraphic repeater, 
when the said governor magnets are there placed for the purpose of mak- 
ing the repeater self-breaking, and controlling its operation, substantially 
asnerein shown and described. 

2d, A governor magnet, wound with wire of such relative size and re- 
sistance to that upon the local magnet, as that when both are included in 
the local circuit, the governor magnet shall be charged while the local 
magnet is not. 

3d, The combination of fine wire governor magnets, as herein described, 



with the regular local batteries and sounder magnets of a repeater, asanl 
lor the purpose set forth. 

73,775. — Vegetable Cutter.— J. Caldwell, Chillicothe, O. 

I claim. 1st, the rear extension, B, in combination with the platform, A, 
and horizontal knife, D, substantially as herein set iorth and described. 

2d, The box, E, provided with the grooves, e, in the bottoms of its walls, 
substantially as herein shown and described. 

73,776.— Ventilating Millstones.— Jas. Campbell, Peoria, 

Illinois. 
I claim the hoods, g g, and the pipes, e e, passing through the cap piece, 
B , the channels, e' e\ in the runner, B, the washer, c, the flange, h. and the 
vent holes, m m , in the curb, D, all arranged and operating as and for the 
purpose herein described. 

73,777.— Check Rein Hook.— J. S. Campbell, Newton, N. J. 

I claim the hinged tongne, B, in combination with the plate, b, for at- 
tachment to the check rein hook, substantially as set forth. 

73.778.— Button for Carriage Curtains— Stillman P. 

Campbell, Quincy, Mass. 
I claim the button, B, provided with a stem, part of which is rectangular, 
in combination with a pressure spring, S, the whole constructed and ope- 
rating substantially as and for the purpose set forth. 

73,779.— Cane Mill.— B. F. Cauffman, Millerstown, Pa. 

I claim the combination and arrangement of the compartments, c c', par- 
tition, D, and curved perforated plate E, substantially as andfor the pur- 
?ose specified. 
3,780, — Steam Generator.— Edwin Chapman and Charles 

T. Allaire, Rochester, Minn. 
We claim the steam generator, constructed as described, consisting of 
the conical furnace, Djfnaving the air tube, F, and supporting the conical 
combustion chamber, E, the points of their connection forming shoulders, 
connected by the diving flues, J, with the casing, B, enclosing the water 
space, and placed concentrically within the outer casing. A, the space be- 
tween said casings forming the ascending flue, H, all arranged and operating 
as herein shown and described. 

73,781. — Heating Railroad Cars. — Robt. A. Chesebrousrh, 

(assignor to William H. Chesebrough^} New York City. 

I claim, 1st, the arrangement, in a railroad car, Ot steam pipes, a b , in 
combination with registers, g h, or equivalents, whereby the heat can 
either be thrown into or to the outside of the car, without interrupting the 
action of the steam in the succeeding car or cars, substantially as set forth. 

2d, The arrangement, with a railroad car, of inside and outside steam 
pipes, when constructed and applied substantially as described in fig. 3, 
for heating purposes. 

73,782. — Head Rest for Seats.— James R. Chiles, Rich- 
mond, Va. 
I claim the head rest, C, when made adjustable by means of a ratchet, r r, 
substantially as and for the purpose specified. 

73,783.— Paddle Wheel.— Rowland Cromelien, Washing- 
ton. 5», C. 
I claim the combination of paddles or buckets with annnlar toothed 
wheels, operated substantially as described for the purpose specified. 

73,784.— Punching and Raising Disks from Metal.— 

Charles Diedrichs, Philadelphia, Pa., assignor to James S. Mason & Co. 
1 claim the combination of the punch, G, stamp, J, feed board, K, consist- 
ing of the parts, lrnnn'. and carrier, N. sliding beneath the punch in the 
channel, Ms, and advancing but one disk directly to the stamp before an- 
other is cut, substantially as described. 

73,785.— Washing Machine. — Wm. Eberhard (assignor to 

himselfand A. P. Baldwin), Akron, Ohio. 

1 claim, 1st, The wafihing machine constructed as described, and consist- 
ing of the roliers, B C, frame. A, shaft, b, vinrating frames, gg, pitman, b, 
crank shaft, k, shaft, e, ci'ank, m, worm, d, pinion, c, fly and gear wheels, 
lever, p, and rod, n, all arranged and operating as described ana for the pur- 
pose specified. 

2d, In combination with the vibrating frames, g, and roller, C, the lever, p, 
and rod, n, substantially a s and for the Durpose set forth. 

3d, In combination with roller, B, the guards, q, substantially as set forth. 

73,786.— Gunpowder.— L. H. G. Ehrhardt. London, Eng., 

assignor to Geo. B. Upton. David D. Stackpole, and Samuel H. Gookin, 
I claim the powder herein described, consisting of the ingredients named, 
prepared and mixed as described. 

73,787.— Artificial Leg. — Ephraim Elliott and Charles E. 

Newton, Lowell, Mass. 

We claim, 1st, The self-adjusting sockets, e and e\ for the purposes sub 
stantially as described and set forth. 

2d, The extensions, i i and j j, applied to the upper and lower sockets, b b' 
and c c , for the purpose of adjusting the same in position, as described and 
fully set forth. 

3d, An artificial leg provided with straight side beams, a a, bands, bb'c c' 
and d, when arranged as herein described and f orthe purpose set iorth. 

4th, The double stop, h h , in combination with the straight side beams, a a 
for the ^purposes as described and set forth. 

5th, The arrangement and combination of the thumb wheel, o\ ratchet, o, 
pawl.p, anil frame, mm, for the purpose substantially as described. 

6th, The combination of the ankle seat, q, pivots, u u an* w. block, v, and 
adjustable heel cord, t, when arranged to operate substantially as described 
and setiortb. 

73,788.— Harvester.— E. Emmert, Franklin Grove, 111. 

I claim the combination of the fingers and cutter bar with the notched pit- 
man, when the latter is pivoted to the outer end of the cutter bar, for the 
purpose of scattering the cut grass, as herein shown and described. 

73,789.— Car Replacer. — Daniel Fisher and William Cum- 

ming. Oil City. Pa. 

We claim, 1st, The universally pivotedreversible inclines, C D, constructed 
andadaptad (to operate substantially as and forth* purpose described. 

2d, The pivot, c4, incomblnation with the reversible guide, cl, incline, C, 
and bearing, E, substantially as setforth. 

3d. The combination of the dog, Ff fl f3, bearing, E, and incline, C, sub- 
stantially as described. 

4th. The combination of tbe dog, I i il i2, bearing, G, clamp, H, and incline, 
D, substantially as and for the purpose specified. 

5th, The adjustable support, d2, substantially as and for the purpose set 
forth. 

73,790.— INeck Tie.— Henry G. Fisk and Thomas J. Flagg, 

New York city. 
We claim as anew article of manufacture a scarf , constructed as described, 
consisting of the cylindrical knot. A, to which the scarf, B, and apron. C,-are 
attached, saidknot provided with an elastic pocket, which expands to per- 
mit the scarf, B, to pass through, and contracts to hold it in place, as herein 
shown and described. 

73,791.— Bale Fastener.— Addison C. Fletcher, New York 

city. Antedated Jan. 16, 1868. 

I claim a bale fastener composed of apldte. A, provided with an opening, 
a, and a slotor slots, b, one or both of the latter having arches, c, at their 
sides, for use in connection with a pin or nail, or pins or nails, D, to secure 
tbe bent or doubled end or ends of tne baling hoops or wires, substantially 
as specified. 
73,792. — Harrow.— Emanuel Forney, Fishersville, Pa. 

I claim, 1st, The combination with the main "frame of the harrow, of two or 
more sets or pairs of revolving frames or arms for carrying the teeth, tilted 
or set at angles to the main frame, in the manner described, and arranged to 
gear or mesh with each other, substantially as herein shown and for the pur- 
poses set forth. 

2d, The combination with the harrow frame of the reversible drag bar and 
eye oolt. or equivalentrntans for holding the said bar in position, under the 
arrangement an* for operation as herein shown and specified. 

73,793.— Heating Stove.— T. J. Frazier, St. Paul, Minn. 

I claim the combination of the flues, D, up-take, E, and bulk head, B, sub- 
stantially as described, or their respective equivalents, with a stove, as 
herein set forth. 

73,794.— Bag for Packing Tobacco.— G. W. Gail, Balti- 
more, Md. 
I claim abag for packing tobacco, when folded as described, and secured 
by means of a cord passing round its center, substantially in the manner set 
forth. 

73,795.— Oil Cup for Lubricating Shafts.— Emerich J. 

Gerdom and Charles W. Schindler, Albany, N. T. 
We claim in combination with an oil cup, A, a shaft, S, constructed of 
tubes, communicating with the journal, J, and rotated by the motion of the 
journal, substantially as and for the purpose described. 

73,796. — Screen Attachment for Wash Stand. — Edward 

F.Gilbert, Lyons, N.T. 

1 claim, 1st, The combination of an adjustable screen,covered with oil cloth 
or equivalent, with a wash stand so arranged that it may be raised or lower- 
ed at will and hidden from view when not in use, substantially as herein set 
forth. 

2*.., The combination ot the wings. CC, with the adjustable center. B, so ar- 
ranged as to expand and retain the screen,elevated,or to fold to be depressed 
irom sight, substantially as herein set forth. 

73,797. — Corn Planter.— Jas. Gilbert, Wyalusing, Wis. 

I claim, 1st, Connecting the plow standards, S, to the frame, A, by means 
of the rollers, U, substantially as hererin shown and described, and for the 
pnrpose set forth. 

2d, The combination of the levers, V, and connecting rods or chains, W, 
with the plow standards, S, and frame. A, for raising, lowering, and support- 
ing said standards, substantially as herein shown and described. 

3d, The combination ot the weighted elbow lever, O, and shait, M, having 
arms or stirrers, N, attached to it, with the seed box, G, and with the projec- 
tions, Is formed upon orattached to the dropping cylinder, H, substantially 
ashereinshown and described, and for the purpose set forth. 

4th. The combination of the harrows, Y, with the plow standards, S, and 
frame, A, substantially as herein shown and described and for the purpose 
set iorth. 

5th, Applying the draft below the horizontal plane of the frame.A, substan- 
tially as herein shown and described, andfor tne purpose set forth. 

73,798.— Construction of Soldering Iron.— Joel Gleason, 

Whitestone, N. T. 
I claim constructing a soldering tool formed of the copper point, A, screw- 
ed into a cast iron base, B, and provided with a wrought iron handle, C» as 
and for the purpose herein described. 

73,799.— Bed Bottom.— F. C Gridley, Hudson, Wis. 

I claim the arrangement of the bars, b and G, elastic straps, g g, and slats, 
D D, in the construction of abed bottom, when such bottom i3 made in sec- 
tions, and adjustable in the manner shown and described. 

73,800.— Grate for Stoves and Furnaces.— J. W. Griswold, 

Philadelphia, Pa. 
1 claim the conical rotating grate, B,in combination with the cylinder, A, 
both provided with teeth, i i, at the base, constructed, arranged, and operat- 
ing substantially as and tor the purpose herein described. 

73,801.— Baby Holder.— Robert Hale, Chicago, 111. 

I claim an improved suspended baby holder, formed by the combination 
of the wo larger hoops or rings, A, the two smaller hoops or rings, C, the 



cloth or equivalent coverings, B and D, the three or more supporting straps 
or cords, E, and slide or buckle, H, with each other, substantially as herein 
shown and described, and for the purpose sei forth. 

73,802.— Couch or Cradle.— Robert Hale, Chicago, 111. 

I claim an Improved portable suspended couch or cradle formed by the 
combination of the jointed frame, A, removable cover or bottom, F, straps 
or cords, B, and adjustable cord or strap, D, and slide or kuckle, E,with each 
other, substantially as herein shown an* described, and for the purpose set 
forth. 

73,803.— Machine for Cleaning Grain.— Thos. Hancock 

and J. H. Leaman, Richmond, Va. 

We claim, 1st, The combination of the hollow rollers or cylinders, B and C, 
having small holes or cavities formed through or partly through their walls, 
with each other, and with the frame in which they work, substantially as 
herein shown and described and for the purpose set forth. 

2d, The combination of the bars, D and spouts, F, with the interior of the 
hollow cylinders, B and C, substantially as herein shown and described, and 
for the purpose set forth 

3d, The combination of the guard plates or bar, G, with the exterior of the 
cylinders, B and C, substantially as herein shown and described, and for the 
purpose set forth. 

4th. Y onnine shallow grooves, H, around thelower ends of the cylinders, 
B anil C, for the escape of the fine seed, substantially as herein shown and 
described. 

73,804.— Metallic Handle.— Jas. Hatton,New York city. 

I claim constructing the handles for files, screwdrivers, and for other pur- 
poses, of metal, with elastic packing, substantially in the manner herein 
shown and described. 

73,805.— Cultivator.— J. T. Herndon, Bancroft, Mo. 

I claim , 1st, The combination and arrangement of the beams, E J, Connect- 
ed by chains, U, to pulleys, V, on the shaft, W, substantially as and for the 
purpose set forth . 

2d, The connecting of the inner beams, J J, by the bar, h, and the attaching 
of the uprights, gg, on said beams, to the arms, Q, by the bars, N, arms, O, 
and shafts, P, for the purpose of giving a lateral movement to the shares or 
shovels, L, substantially as and for the purpose specified. 
73,806.— Skating Rink.— I. H. A. Hervey, Cleveland, Ohio. 
. I claim a skating rink provided with a cold air trunk, D, extending par- 
tially or entirely around its foundation or lower part, and provided with 
doors, b b\ at Its inner and outer sides, for the admission of external air in 
connection with the openings, a, in the roof of the rink, all constructed and 
arranged substantially in the manner as and for the purposes sec forth. 

73,807.— Lawn Mower.— A. M. Hills, Hockanum, Conn. 

I claim, 1st, The balanced frame on the roller, E, provided with the fixed 
cutter bar, D,in combination with the bail-shaped rod.Q, to which the handle 
S, is secured, all constructed and arranged substantially as and for the pur- 
pose set forih. 

2d, The horizontal cutter, M, having the spiral flanges, c c, when adjustably 
hung in the slotted upright, O, upon Ihe covered shoe, N, and in front of the 
cuter - constructed as described for the purpose specified. 

3d, The como.ii • t - 1 the frame, roller, cutting device, and the handle at- 
tachment.all constructed and arranged to operate in the manner substantial- 
ly as and for the purpose set forth. 

73,808.— Picture-frame Supporter.— Leonard L. Hodges, 

Boston, Mass. 
I claim the combination of the catches and catch racks with the suspension 
cord and picture frame, the whole being substantially as described. 

73,809.— Ice Pick.— S. G. Hoyt, New York city. 

I claim an ice pick consisting of a handle, A, having a many-pointed pick 
B, atone end, and a single-pointed pick.C, at the other end, substantially as 
and for the purpose herein shown and described. 

73,810.— Sugar Mold.— John S. Inskeep, West Middlebure, 
Ohio. ^ &t 

I claim a sheet metal box, B, having its vertical corners loose or detached 
In combination with a frame, A, into which it fits, and within which it is sup- 
ported by its horizontal eitges or flanges, substantially as described and tor 
the purposes set forth. 

73,811.— Curtain Fixture.— Charles R Jenkins, Philadel- 

phia.Pa. ' 

I claim interposing between pulley cap and roller a tube of india-rubber, 

yielding laterally and vertically, as and for the purpose described, and serv- 

ingitself as a pulley tor the cord. 

73.812.— Felted Hat Body.— R. Johnson, Danbury, Conn. 
I claim the admixture of wool and fur fibers, the former being cut into 

short lengths to equalize the relative weight of fibers, substantially as and 

for the purpose described. 

73,813.— Pipe and Bolt Cutter.— G.B. Kirk, Newark, N.J. 

I claim, 1st, The cutting tool, d, Consisting of a fixed steel cutter, painted 
substantially as shown and described, in combination with the screw blank 
It stock. A, and adjustable claw, B, all constructed and operating as and for 
th e pu rpose set forth. 

2d, The flange, t, and pin, g, substantially as shown and described, or other 
equivalent device, when in combination with the holder, G. stock, A and 
cutting tool, d. for the purpose set forth. 

3d, The slot, n, substantially as shown and described, in combination with 
the catting tool, d, and stock, A, all setforth. 

73,814.— Sawing Machine.— P. P. Lane and J. T. Bodley, 

Cincinnati, Ohio. 
We claim, in a cross-cut sawing machine, the combination of a reciprocat- 
ing saw carriage with agraduated counter balance, constructed aad operat- 
ing substantially as described. 

73,815.— Bearing for Shafts.— John F. Laplace, Ham- 
burgh, Conn. 

I claim, 1st, The perforated plate, E, carrying theballs, D, when such plate 
is arranged to turn loosely in the groove, constructed as described, i£ the 
flanges, a, of the disk, as herein set forth, for the purpose specified 

2d, The disk, B, constructed as described, bearing the perforated plate, E 
held in place by the ring, b,and pins.c, in combination with the balls, D.shaft' 

A. and stationaryplate, C, as and for the purpose specified. ' 

73,816.— Gas Engine.— W. H. Laubach, Philadelphia, Pa. 

I claim the combination and arrangement ot the devices.as here in'set forth 
whereby the igniting flame is caused to pass directly through the inflam- 
mable gas, inside ot the cylinder, substantially as herein set Iorth and de- 
scribed. 

73,817.— Hooks and Eyes.— William Law, Birmingham 

England. ° * 

I ciaim the hook and eye, the latter constructed of a bar bent at right angles 
to the plane, and divided in the middle at m n, for engaging with the bent 
sides of the tongue, 1, which fits in the angular part, O, of the eye, the sides 
p and q, of the latter springing open to admit of the attachment, and closing 
upon the narrow part of the tongue, 1, as herein shown and described 

73,818.— Picker for Looms.— Richard Leach, Linwood Sta- 
tion, Pa. 
I claim the combination of the pact . B, band, C, staple clasp b , and screw 
c, with the staff, A, all constructed, arranged, and operating as described. * 

73,819. — Machine for Hulling Coffee.— Daniel Lombard. 

Boston, Mass. * 

I claim, 1st, The combination of the endless band, d, composed oi serrated 
metal plates, with the serrated plate, e, provided with the sides, e\ substan- 
tially as and for the purpose set Iorth. 

2d, The combination oi the endless band, d. the supporting frame, h 1, and 
the elastic bearings, r', as described. ! 

73,820.— Horse Rake.— C. O. Luce, Brandon. Vt. 

I claim the oscillating axle, D, connected with the thills by the straps a 
segmentrack, C, on the lever, b, footboard, B, segment rack, c\ and curved* 
teeth, e, in combination with the clearer bar, E, extending across the teeth 
e, and supported by the curved bars, s, from the botboard, B, as herein de- 
scribed, for thepurpose specified. 

73,821.— Mode of Suspending Carriage Bodies. — H. W. 

Libbey.M.D., Cleveland, Ohio. 
I claim the special arrangement of the bars, D D, with their springs d d 
and the rods, EE, in combination with the running part of the carriage 'pro- 
vided with sliding extension bar, I, substantially In the manner shown and 
for the purpose set forth. 

73,822.— Faucet.— John Marchbank (assignor to Wm. H. 

Low), Lansingburg, N.Y. 
I claim, 1st, The arrangement of the guide brace, C, in relation to the gate 

B, and body, A, substantially as and iorthe purpose herein setforth. 
2d,Themclined plane, b, provided upon the gate, and arranged upon the 

gate, and in relation with the body, A, and the guide brace, C, substantially 
as and for the purpose specified. 
"1, The inclined plane, c, arranged upon the gate, and in relation with the 



body, A, and guide brace, C, substantially as and for toe purpose specified. 

4th, The stud, a*, arranged upon the gate, and in relation with tbe guide 
brace, substantially as and for the purpose specified. 

73,823.— Die Press.— John Mays and E. W. Bliss, Brook- 
lyn.N.Y. 
Weclaimthe solid boxes,EE,the sliding head, D, with V-bearings and 
the adjustable gibs, a a, all constructed and arranged with the lever'sub- 
stantially as and tor the purpose herein described. 

73,824.— Pile-Cutting Machine.— John B. Mignault(assign- 

or to himselfand Alfred B. Hall), Boston, Mass. 

I claim a cutter, X, pivoted loosely to a spring arm, W. in combination 
with a spring, Y, substantially as and for the purpose setforth. 

Also, the combination ot the adjustable block, Z, cutter, X, and bed, R 
substantially as and for the purpose set forth. 

Also, thelever27, with its slotted arm, 29, in combination with the adjust- 
able i screw, 31, or its equivalent, substantially as and tor the purpose de- 

73,825.— Thread and Yarn Holder. — Freeman F. Myrick, 

Dublin, N.H. 
I claim the combination of the frame, A, with the spindle, B, substantially 
in the manner as and for the purpose setforth. 

73,826.— Harvester.— Frederick Nishwitz, Brooklyn,!*. Y. 

Iclaim.lst.A dumping box tilting diagonally on a rolling lulcrum, sub- 
stantially in the manner and for the purpose described. 

2d The combination of a concave platform with a diagonally tilting dump, 
ing box. substantially as described. 

3d, The combination oi a reel rake, a concave platform, and a diagonally 
tilting dumping box, substantially as described. 

4th, The combination of a reel rake, with a dumping box, tilting diago- 
nally to the reel shaft, substantially as described. 

5th, The combination with the tilting dumping box, of the tilting lever 
operated either by the hand or toot of the driver, or by both combined sub- 
stantially as described. 

6th, The combination of the projecting supporting arm, K. with the tilting 
platform or dumping box, rolling fulcrum, and retaining guide, snbstantiallv 
as described. 

7th, The adjustable supporting arm, K, constructed and arranged as de- 
scribed. 

73,827.— Harvester— Frederick Nishwitz, Brooklyn, N. Y. 

I claim the comoination, in the manner described, of the concave platform 
the reel rake, the reel supports, and the tilting dumping box, in an independ- 



© 1 868 SCIENTIFIC AMERICAN, INC. 



February 15, 1868.] 



109 



ent frame, so thatthey can be bodily attached to or removed from the ma- 
chine. 

73,828.— Try Square.— H. L. Ogden, Atkinson, 111. 

I claim a try square, constructed ag fle$*ribed, and consisting of the blade, 
B, provided with a slot, a, and pivoted within a slot in the handle, C, spring , 
F. and stop-pin, b, the square being ptdvtdedwith a graduated scale, all ar- 
ranged and operating as set forth. 

73,829.— Spring Door Holder.— Joseph B. Okey, Indianap- 
olis, Ind. 

I claim a device for holding a door in any desired posit ion, when construct- 
ed with the base. A, and standard, B, made in one piece, with the spring, C, 
heldinpo«ition by the key, D, substantially as described and set forth. 
73,830.— Lathe for Turning Irregular Curved Forms. 

—Walter Payton, London.England. 

I ciaim 1st, The combination and arrangement ot devices herein set forth, 
for cutting or planing curved forms, when operating in manner substanti- 
allv as described 

2d, Also, the axes, F F,andL2L2, when operated byrack andpinion,L L, 
and clicks, L8L8,soasto give the desirea progressive motions to the work 
to be cut or planed, or to retain such workstationary during the return mo- 
tion of the cutters, in manner substantia .'ly as described. 

3d, Also, the arrangement of the cutters, so as to admit of their several ad- 
justments'and correct action, in manner substantially as described. 

4th, And also, the method of imparting motion to the support, NI, of the 
cutting tool or tools, by an adjustable arm, J9, and parts acting therewith, 
in manner substantially as described. 
73,831. — Permutation Lock. — Oliver E. Pillard (assignor 

to Frederic H. North), New Britain, Conn. 

I claim, 1st. The ring or blocking piece, o, suspended from the dog, i, in 
combination with the hub, g, and arm, 2, on the spindle, d,as and for the pur- 
poses set forth. 

2d, The plate, or lip, 9, in combination with the hub, g, ring, o, and bolt, b, 
as and for the purposes set forth. 

3d, The combination of the riug, o, dog, 1, bolt, h , hub, g, lip, 9, and circu- 
lar tumblers, k k, as and for the purposes set forth. 

4th. The combination of the bolt, h, and hub, g, with the plate or flange, 9, 
that is notched, to allow the hub, g, to be moved to connect with the tum- 
blers when tbe bolt is projected, but prevents tbe tumblers being acted on 
whenthe boltis retracted, substantially as set forth. 

73,832. — Boiler Scraper. — Auguste Poirel (assignor to him- 
self and Pierre Bernard), New York city. 

I claim, 1st, The construction of the metallic scraping disks, of unequal 
diameters, arranged upon the same rod, whereby each disk will pertorm a 
portion of the work without permitting the front disk alone to scrape the 
tube, as herein shown and described. 

2d, The construction of the metallic disks, with perforations, to give them 
elasticity, whereby obstructions in the tube will not prevent the operation of 
the scraper, as herein shown and described. 
73,833.— Lifting Jack. — Lyman B. Prindle, Litchfield, Conn. 

I claim the extension pawl, C D, as constructed, in combination with the 
ratchet or notched lever, B, and the single mortised and notched standard, 
A, whereby the fulcrum of the lever may be placed in any position for the 
hight of the article to be raised, as herein setforth. 
73,834. — Burner. — Samuel C. Pruden, Harmony, Ohio. 
■ I claim a burner, made substantially as and for the purpose described. 
73,835. — Single Harness. — J. S. Reid, Orange, Ind. 

I claim the straps, C C*, when combined with the back strap, B, and shaft, 
A, substantially as above set forth and described. 
73,836. — Scissors.— A. H. Rennie, Binghamton, N. Y. 

I claim the combination of the blades, A B, handle, C, arms, a, wheel, b, 
crank, c, and pinion, d, substantially a s described, for the purpose specified. 
73,837. — Bending Machine.— Wm. Richardson and Louis 

Ber Miiller, Baltimore, Md. 
"We claim the combination of the roller, R, with the jointed frame whicb 
supports it, constructed substantially as described. 
73,838.— Method and Means for Treating Ores of Gold 

and Silver.— Louis Edouard Rivot, Paris, France, assignor to Jacques 
Gaillardon, San Francisco, Cal. 

I claim, 1st, The roasting of silverand gold ore by superheated steam in 
the manner as herein described, that is, by separating the ore from the flames 
by the interposition of cast iron plateB, and by superheating the steam in the 
furnace itself, substantially as shown and set forth. 

2d, The reverberating furnace, substantially as herein described, wben 
provided with steam pipes on or about the fire bridge for discharging steam 
upon tbe sole, whether such furnace be arranged for burning vegetable or 
mineral fuel as set forth 

3d. The arrangement, as herein shown and described, of a double furnace, 
or of a single furnace with two fire chambers, together with the use of cast 
iron plates at the level of the fire bridge, to separate the flames trom the ore, 
substantially as setfortb. 

4th, The arrangement of the furnace herein shown and described, in which 
superheated steam is made to impinge upon the ore, when separated from 
the flames of the fire chamber. 

5th, The method of amalgamating the roasted ore, without the adoption of 
any reagents, in apparatus of ordinary or suitable construction, substantially 
as herein show antsetfortb. 

73,839. — Apparatus for Amalgamating Gold and Silver 

Orbs.— Louis E. Rivot, Paris, France, assignor to Jacques Gaillardon, 
San Francisco, Cal. 
I claim the herein described method of and apparatus for amalgamating 
auriferous and argentiferous ores. 
73,840.— Treating Ores with Superheated Steam.— 

Louis E. Kivot, Paris, France, assignor to Jacques Gaillardon, San Fran- 
cisco, Cal. 
1 claim the hereiu described method of and apparatus for roasting argent- 
iferous and auriferous ores, that is to say, the employment, in connection 
with superheated steam, ot a rotary roasting cylinder, substantially in the 
manner shown and specified. 
73,841.— Trunk Lock. — George Ruppel, Harlem, N. Y. 

I claim tbe manner herein shown and described of attaching the cup, B, to 
the plate, A, and to the two parts of the trunk or bag. by means of sliding 
bolts, D D. and central head stem, c, all made and operating substantially as 
herein shown and described. 

73,842.— Heat Radiator.— S. B. Sill, Three Rivers, Mich. 

I claim, 1st, The adjustable chamber, B, when furnished with valve, G. 
vertical plate, n, and horizontal plate, S, in combination with flue, D, the 
whole constructed and operating as set fortb. 

2d, The four radiating chambers, arranged in the manner and for the pur- 
pose specified. 
73,843. — Brick Machine.— James Simpson, St. Louis. Mo. 

I claim. 1st, The combination of the pivoted arm, P, having receiving plate 
r, bar, S, and rod, t. with the cross head, h, compressers, F G, and opening, 
m, in the bottom plate, i, as herein described, for the purpose specified. 

2d, The plate, n,-and screw, o, in combinctlon with the hopper, J, and com- 
pressers, F G. as herein described, for the purpose specified. 
73,844.— Machine for Mortising Fence Posts and Sharp- 
ening Fence Rails.— John A. Snyder, Georgetown, Pa. 

I claim, 1st, The rail carriage consisting of the adjustable bar, D, mounted 
on the upright reciprocating carriage, C f and provided with the swiveling 
clamp staudard, Di, the whole constructed and operating in the manner and 
for thepurpose setforth. 

2d, Th e reciprocating rail carriages, I and K, adapted to be moved in patbs 
at right angles to each other in combination with tne toothed racks 
and pinions for operating said carriages, the whole arranged and operating 
as described. 
73,845.— Reclining Chair.— B.L.Southack,New York city. 

I claim a reclining chair constructed as described, and consisting of the 
fixed seat. A, blnged back,C, and leg piece, E D, nlnged rack bar, F G, pawl, 
H, lever, I, legs, a, arms, B, and hinges, a' be c, all arranged and operating 
as described and for the purpose specified. 
73,846.— Fruit Jar.— Charles F. Spencer, Rochester, N. Y. 

I claim the combination of the hinged loops, I, of cover, B, with the 
notched lugs.g, ot jar, A, for the purpose of adapting to different thicknesses 
of the packing rings, and to different inclinations of their seats, the whole 
arranged as described and operating in the manner and for the purpose set 
forth. 
73,847.— Shoe.— Laroy S. Starrett, Newburyport, Mass. 

I claim as an article of manufacture the fastening, a a 1 , when constructed 
and applied to a boot or shoe, as and for the purpose specified. 
73,848.— Leather Belting.— Wm. Strevell, Jersey City, 

N. J., and Geo. B, Kerper and Sidney B. Wells, New York city . 

We claim, 1st, A leather belt produced by combining with a" side" a split, 
whether such split is from the same or a different "side, or whether it be 
continuous or in detached pieces, as described. 

2d, Also a leather belt produced by combining with the inner or flesb sur- 
face of a leather side, a split from the corresponding or the flesh surface of 
another side, as described. 

73,849. — Vehicle. — George Strieker, Catawissa, Pa. 

I claim the arrangement ot the supplemental spring D, and the side sprin s 
C, the spring, D, having its ends attached underneath the axles, and the 
springs. C, having their rear ends attached at or above the uppersideof the 
rear axle, and their torward extremities to the cross bar, b, substantially as 
and for the purpose specified. 
73,850.— Water Wheel.— J. M. Tanner, Albert Lea, Minn. 

I claim, let, The combination of the centrally pivoted arm, D, movable 
buckets, B, and body, a, all arranged and operating as herein described, for 
th*) purpose specified. 

26% The thin curved buckets, B, attached to the ends of arms, D, pivoted in 
recesses in the heads of the wheel, A. and operated and guided by wrist or 
guide pins, G, or by friction wheels or rollers, I, pivoted tnereto, said pins or 
rollers working in eccentric grooves in the casing, H, ot the wheel, substan- 
tially as herein shown and described and for the purpose set forth. 
73,851.— Insect Guard for Horses.— Bradley Treadwell, 

Reading, Conn. 
I claim the insect guard, C, for horses, in combination with the bridle or 
halter, substantially as and for the purpose herein shown and described. 
73*852. — Hand Loom.— Clemens Unverzagt,Terre Hautejnd. 

Iclaim,lst, The combination of tbe grooved plate, A, batten,F, feather, a 
b c, and traverse bar,F',when arranged and acting substantially as and for 
the purpose herein described. 

2d, The triggers, K K% as set torth, in combination with the traverse bar, 
F', and its pins, e e\ 

3d, The combination of the traverse bar, F', feather, a b c, and the grooved 
plate, A t constructed and operating as herein fully setforth. 

4th. The ratchet bar, A\ with its bead, m, and lower inclined surface, z,in 
combination with the inclined bracket, B, and notched revolving plate wheel 
b, as and for the purposes set forth. 

5th, The combination of the shaft, D, wheels, C C% pitmen, E E'. batten, F, 
traverse bar, F',feather,a b c, and grooved plate, A, all as constructed and 
arranged, as is herein substantially set forth. 

6th, The combination of tbe Bliding ratcbet bar, A*, constructed as de- 
scribed, with the strap, C, cord, D, or their equivalents, when operated by 
the batten, F,f or the purposes set fortn. 

7th, The arrangement and combination ot devioes herein set forth, by 



which tbe picker staffs are set and sprung alternately simultaneously by the 
backward motion of the batten. 

8th, The combination of the picker staffs, LL, triggers, K £', and traverse 
bar, F\ when arranged and constructed as is herein set forth. 

73,853. — Bridle Bit. — George Webb, Lewiston, Me. 

I claim my improved bit, as made, with each of its headstall hangers, C, 
anditsmartingaleorcurb-rein hitching arm, g, in one piece, to revolveon 
the cross bar, a, provided with rein rises or eyes, b b, as specified. 
73,854.— Tube Well.— B. Weirich and H. H. Shartle, Mid- 
13 lebury, Ind. , 

We claim the perforated well tube, provided with a screwthread, a, around 
it, to receivedifferent-sized coiled wires, whereby the openings between the 
coils of said wires are regulated, adapting the tube for use in fine sand or 
coarse gravel, ashereinshownand described. 
73,855.— Match Box.— J. H. Wheeler, Addison, Vt. 

I claim the combination with the box, A, of the sliding cap, J, slides, a g, 
separator, f c c', and slide lock, o, all constructed, arranged, ana operating 
substantially as setforth and for the purpose specified. 
73,856.— Bung.— Eli White and Wm. Shilvock, N. Y. city. 

Weclaima busbing for the bung holes of barrels, etc., constructed with 
the body, B, flange, C, and prongs, D, substantially as described. 

73,857.— Coffin.— John C. Williams, Newton, N. J. 

I claim as an improved article of manufacture, a coffin constructed as de- 
scribed, the bottom, A, provided with a rebate, a, fitting into the grooves 
near the lower ridges of the sides, B, the bottom and sides secured together 
by means ot the head and foot boards, C D, grooved upon tneir inner sities, 
near their ends, b, and fittlna over the rebates, c, upon the sides, B, and the 
lower edges of the said head and foot boards rebated, ton tover the ends of 
the bottom, A, preventing its longitudinal displacement, as herein shown 
and described. 

73,858.— Ditching Plow.— J. L. Wilson and J. R. Haworth, 
lowa Falls, Iowa- 

We claim, 1st, Tbe beams,RR, the gage beams, NN.and wheels, C, when 
combined and constructed as set forth. 

2d, The levers, M M, constructed and operating in the manner specified. 

3d, The mold boar*B, d, tbe supplementary mold boards, E, in combination 
with lever, P, the whole constructed and operating substantially as set forth. 

4th, The wheel, U. in combination with colter. T, and shovel, e, when ar- 
ranged and operating substantially as described. 
73,859.— Manufacture of Kefined Grahamite.— Henry 

Wnrtz, New York city. 
I claim the neff chemical preparation or article of manufacture specified 
and described above, called by me Purified or Kefined Grahamite, and ob- 
tained by the action of solvents upon themineral Grahamite, substantially as 
•above set forth. 
TS,86% — Preparation of Grahamite.— Henry Wurtz, New 

York city. 

I claim, 1st, Tbe Reparation from any impurities with which it may natu- 
rally occur commingled, of the mineral substance called by me Grahamite. 
by the use of a liquid medium or menstruum, substantially as above set 
torth. 

2d, The separation of Grahamite into two distinct substances by the action 
of solvent media or menstrua, substantially as above set forth. 

73,861. — Preparations from Grahamite. — Henry Wurtz, 

New York city. 
I claim the chemical preparation or article of manufacture specified and 
described above, called by me Beta Resinoid of Grahamite, or Irisine, and 
consisting of the residue left undissolved in the extraction irom Grahamite 
of the vicosine, whether the said irisine be refined by solution In one of its 
solvents and evaporation or not, all substantially as set forth. 

73,862. — Preparation from Grahamite called Viscoslne. 

Henry Wurtz, New York city. 
1 claim the chemical preparation or article of manufacture specified and 
described above, called by me Alpba Resinoid of Grahamite, or V icosine, and 
obtained by the action of solvents upon the mineral Grahamite, substantially 
as set forth 

73,863.— Brick Machine.— Edwin F. Andrews, Glasgow,Mo, 

I claim, 1st, The vertical moldframe, K, constructed and operating sub 
stantially as and for the purposes specifi ed. 

2d, The combination of the plunger, H', with the mold frame, K, when 
constructed and operarting substantially as set forth. 

3d,In combination with the cams, C, and frames, D, the adlustable bars, E 
E', and flanges, b, for assisting the operation of the plungers to carry the 
clay, substantially as set forth. 

4th, The frame, A, with rollers, F F, secured upon shafts, m m, above the 
throat G,frames,D, operating plungers, H H\ receptacle, V, knife, 1, plat- 
form, J, with board, I, and frame, K, all constructed, arrange* andoperatm 
with their repective parts, as and for the purposes herein fully described. 
73,864. — Draft Equalizer. — James Averill, Cliamplain, 

and Elisha S. Fitch, Mooers, N. Y. 

We claim, 1st, The combination of acurved segment.b', with the central 
part of the forward side of the equalizer, B, substantially as herein shown 
and described, and lor the purpose set torth. 

2d, The combination of the friction roller or wheel, F, and ptvoting-pin, 
G,with the tongue. A, and with the curved segment, b', to sustain the 
draught, substantially as herein shown and described. 

3d, Ihe combination of the strap. H, or its equivalent, with tbe pin, G 
roller, F, equalizer, B, and tongue. A, substantially as herein shown and de 
scribed, and tor thepurpose setforth. 

4th, The combination ot the long staple, E.with the equalizer, B, and ham 
mer pin, C, substantially as herein shown and described, and for the purpose 
set forth. 

5th, Attaching the equalizer, B, to the tongue, A, substantially in the man 
ner herein sbown and described, so that the said equalizer may be readily 
detached from the said tongue. 
73,865.— Composition for Coloring Hair.— James C. Ayer 

and Edward Haeff eley, Lowell, Mass. 
We claim the combination ot the tartro-plumblte of soda or potash, the 
oxalo-piumbite of soda or potash, either or all of them, with glycerin, spirits, 
and water, in the proportions above specified, or in any other proportions, 
for thepurpose specified. 
73,866. — Guide for Carding Engine.— John Bachelder, 

Norwich. Conn. 

1 claim, 1st, The combination of two or more adjustable guide bars, con- 
structed substantially asdescribed and for the purpose set forth. 

2d, The arrangement of the screws, h and I, with the bolt, g, for the pur- 
pose specified. 

73,867.— Axle Gage. — Allen J. Beach and Alexander H. 
Beach, Linden, Mich. 

We claim the horizontal bar. A, in combination with tbe sliding gage, B, 
the angle bar, C. provided with knuckle-joints, D D, the adjustable bars, E 
E, provided with other joints, F F,the gage bars, G G, working in the slots, 
H ft, and the set screw s, 1 1, when constrnctedand arranged substantially as 
and for the purpose described. 
73,868.— Electric Gas-lighting Apparatus. — Frank Bean, 

Boston, Mass., assignorto himself, E. E. Bean, and Levi H. Straw. 

I claim, 1st, In combination with the ratchet and its crank, the spring con- 
necting the crank to the valve rod, substantially as shown and described. 

2d, aTbo, the combination and arrangement of the valve, the valve cham^ 
ber, and the inlet and outlet for the gas, when the valve Is so arranged that it 
shute off communication between the valve chamber and the valve rod tube 
when connection Is open between thesupply pipe and the burner, and shuts 
off communication between the supply and burner pipes when the gas is not 
burning. 

73,689.— Measuring Receiver for Still. — William M. 

Blume, New York city. 

I claim. 1st, The rod, H, provide* with tbe cups, 1 1, whereby the hight of 
the liquid Is automatically recorded, as set forth. 

2d, The arrangement of the perforated plates, D G. and Gl, whereby the 
liquor is caused to enter the measuring compartment, b, steadily, as de- 
sired. 

3d, The perforated false cover, E, when arranged below the real cover of a 
receiver, substantially as and for the purpose herein sbown an* described. 

4th, The arrangement and combination with each other, of the vessel, A, 
plates, D G, Gl, covers, B and E, rod, H, and cups, I, all made and operating 
substantially as and for the purpose herein shown and described. 
73,870.— Lamp.— Arthur W.Browne, Brooklyn, N. Y. 

I claim, 1st, The inclining tube, T f in combination with the central shaft, F , 
wheel, W, and rotating bottom piece, arranged in the manner andfortfte 
purpose substantially as described. 

2d, In combination with the inclining tube, T, the centralopening through 
the tube, B^for the purpose of facilitating the filling of the lamp. 

73,871. — Button. — Francis M. Bugbee, Kingsville, Ohio. 

I claim a sleeve button, the outer button, a, of which is constructed with a 
notched recess, and with a shank, c, to which is attached a disk, g, carrying a 
spring, e, said head being placed within the recess in the button, a, and the 
latter is connected with the lower button, b, by a stem, c, passing through the 
shank, and rigidly connecting the two buttons, the parts being arranged sub- 
stantially asdescribed. 

73,872.— Preventing Incrustation of Steam Boilers.— 

SamuelG. Cabell, Quincy, 111. 

I claim, 1st, The multiplied or compound electro-magnet, L, constructed 
substantially as described, and arranged in combination with the chamber, 
C, points . G , andbattery. O, essentially as described. 

2d, The application of the electro-magnet, within a steam boiler or chamber 
connected therewith, to prevent incrustation, substantially as specified. 

73.873. — Fastening for Corsets.— W. B. Cargill (as- 
signor to himself and I. Strouse & Co.), New Haven, Conn. 

I claim tbe within-described corset fastening, consisting of the hook and 
eye, formed as shown, and secured to the steels without riveting, as herein 
set forth. 

73.874. — Reducing Lead Ores. — Charles F. Carpenter, 
Louisville, Ky. 

I claim the introdnction of atmospheric air and steam, together or separ- 
ately, directlyinto the space marked B, m a reverberatory furnace, so that 
they may pass directly between the flame and the ores of lead upon the 
hearth. 

Also, introducing air and steam through the fire bridge, so that they may 
be intensely heated before acting on said ores, as herein describe*, or any 
other method substantially tbe same. 

73,875. — Check and Harness Rein. — William Clark, Vala- 

tie, N. Y. 
I claim the check rein, fastened at one end to the main or driving rein, and 
extending through a runner on the billet for the throat latch ; thence down- 
wards and through the bit ring, or a pulley connected to said ring ; and 
thence upwards to the upper runner, where its other end is fastened, sub- 
stantially as described. 

73,876.— Device for Scarifying the Soil Preparatory 

to Planting.— Elisha Crane, Elkhart City, 111. 

I claim, 1st. Arranging in a suitable frame a series or gang of cutting 
blades or disks, when the same are so adjusted as to cut the soil in parallel 
channels, substantially as described androrthe purpose specified. 

"d. The lever. H, an* curved arm, I, in combination with the windlass 



frame, wben tbe same are arranged substantially a s described and for the 
purpose specified. 

73,877.— Priming Metallic Cartridges.— James F. Cran- 
ston, Springfield, Mass. 
I claim the manner of fastening in the fulminate In a metallic cartridge 
shell, bvmeans of tbe cover, b, attached upon the outstde of the shell, sub- 
stantially as described. 

73,878.— Harvester Rake.— Jos. Dick, Jr., Canton, Ohio 

assignor to himself and Eugene Glen. Rochester, N. Y. 

I claim, 1st. The gear-plate or casting, made in one piece, with bearings 
for the crank wheel and vibrating rakeshaftorsupport. and provided with 
stan*ards, a, and adjustable stops, substantially as described. 

2d. The arrangement of the crank wheel which drives the rake relative to 
the shaft or support of the rake, substantially as described. 

3d. The arrangement of the crank wheel in the described relation to the 
uprights or arms in which its driving shaft is mounted, as described. 

4th. The horizontal shaft, through which motion Is imparted to the vibrat- 
ing rake and rake gearing, mounted in uprights on the. gear-plate or its 
equivalent, and over the crank wheel, substantially as described. 

5th. Tbe vibrating rake carrier and sector arms, combined and operating 
substantially as described. 

6th. The vibrating rake arm, in combination with its tubular carrying 
arm, substantially as described, 

7th. The vibrating sector arm, in combination witb a tootbed segment or 
its equivalent on the rake arm, operating substantially as described. 

8th. A latch connected to the vibrating rake arm, and operating in connec- 
tion with the vibrating sector arm to hold the rake in its elevated position 
substantially as describe*. 

9th. The arrangement of the lever, k, relative to the vibrating arms, and 
rake latcb for releasing the same, as set forth. 

10th. The latch lever, operated to release tbe latch by means of a cam or 
projection on the crank wheel, as set forth. 

11th. The employment of a yielding or spring stop for limiting the upward 
throw of the rake. 

12th. Tbe arrangement of tbe spring stop or Its equivalent upon the vi- 
brating rake arm, substantially as described. 

13th. The adjustable dove-tail lug, through which the pitman is connected 
with tbevibrating rake carrier, substantially as described. 

73,879.— Device for Setting Saws. — Henry Disston, Phila- 
delphia, Pa. 

I claim, 1st. The tapering block, A, with one or more angular recesses, in 
combination with the tapering plate, B, the block and plate being adjusted 
longitudinally, and being othorwise constructed substantially in the manner 
and for the purpose herein set forth. 

2d. Tbe combination ot the said block and plate with the adjustable rods, 
D D, for the purpose specified. 

73,880.— Saw-Gumming Machine.— Thos, S. Disston (assign- 
orto Henry Disston), Philadelphia, Pa. * 

I claim, 1st. The frame, A. with its curved guides, b and b*, in combination 
with the adjustable frame, B, and its cutter, F, slidirrg on the said guides and 
carrying a cutter, F. 

2d. The adjustable guide bar, G, combined with the frame of tbe machine, 
sul stantially as an*for the purpose specified. 

3d. The jam nut or nuts, d, in combination with the screw, C, for adjusting 
the frame, B, substantially as described. 

4th. The recesses, 1 1, on the guides, b\ of the frame, A, constructed as de- 
scribed, whenthesaidrecessesare arranged in respect to thesliding frame, 
B, for the admission of the latter to, and its withdrawal from, the said frame , 
A, as set forth. 

73,881. — Address Case for Railroad Cars.— Stephen W. 

Downey, Piedmont, W. Va. 

I claim, 1st. A tablet case for railroad cars, constructed substantially as 
herein shown and described. 

2d. Tbe8late,C,andtbehingedtop.D,havingaglass,E, when the whole 
is constructed and arranged substantially as described. 

73,882. — Mortar and Cement.— Edward A. Ellsworth, 

"Washington, D. C, assignorto him self andLysander Hill, Alexandria,V a. 

I claim, 1st. The use of vegetable fiber in combination with plasterers' 
mortar and cement, substantially as and for the purpose specified. 

2d. Mortar or cement, when prepared with vegetable fiber, substantially as 
and for the purpose specifi ed. 

3d. As an article of manufacture, vegetable fiber, when reduced tonne fila- 
ments, and cut into short lengths, as a substitute tor plasterers' hair, sub- 
stantially as described. 
73,883.— Lead Pencil.— Eberhard Faber, New York city. 

I claim a peucil, provided with a round ed convex head, formed by dipping 
saia pencil in a suitable compound, substantially as herein setforth. 

73,884. — Comb. — Caleb Foster (assignor to Elias Brown), 

Wappinger's Falls, N. Y. 
Iclaim an enameled steel comb, the teeth of which are punched out of a 
single steel plate, and fi nished, substantially as herein described. 

73,885. — Sleigh and Sled. — D. C. Frazeur, Sidonsburg, Pa. 

Iclaim, 1st. The combination and arrangement of the wheels, D D, and 
runners, C C, substantially as and for thepurposes specified. 

2d. The combination of the lever, G, shaft, F, pitmen, H H, and cross-bars, 
E E, with the pivoted runners, C C, bearing the wheels, D D, substantially in 
the manner and for the purposes set forth, 

73,886. — Drum Attachment for Stoves.— J. C. Gaston, 

Cincinnati, Ohio. 

I claim a stove provided with the domes, B and C, and the dampers, E, all 
constructed and arranged substantially as set forth. 
73,887.— Connecting Stove Pipes. — .Nelson W. Green, Cort- 
land Village. N. Y. 

Iclaim, 1st. Theopensnring or elastic sleeve, B, when the same Is con 
structed substantially as described, and for the purpose specified. 

2d. The wire spring, C, whenthe same is constructed so as to be applied 
substantially as described, and for the purpose specified. 

3d. The open spring or elastic sleeve, B,anathe wire spring, C, when the 
same are combined so as to operate substantially as described and for the 
purpose specified. 

73,888.— Die for Forming Slots in Screws.— Henry Ham- 
mond, Hartford, Conn. 

Iclaim, 1st. The combination of the devices, A e B f, when constructed 
and arranged to be used in conjunction, substantially as specified. 

2d. The combination of the devices, A eB, constructed and operating sub- 
stantially as herein set forth. 

73,889. — Car Coupling— David Harger, Des Moines, Iowa. 

I claim thf revolving coupling bar, G, when constructed and arranged as 
herein specified, in combination with the lever, H, keeper, I, and spring 
jaws, a A, as and for the purposes herein described, 
73,890. — Wood-Saw Frame.— Jesse Havens, Auburn, N. Y. 

I ciaim, 1st. A saw frame, in which a bifurcated wooden brace, C C*, con-> 
structed in one piece, as described, is used, in combination with the end 
pieces, substantially as described. 

2d. The piece, D, constructed with aneck and bead, D3, and used in com- 
bination with the frame pieces, A B and C, with which it is united, substan- 
tially in the manner and for the purpose set forth. 

73,891. — Cultivator. — Christofer Heflit, Tazewell county, 

Iclaim, 1st. Tbe combination and arrangement of the diagonal frame. A, 
and cross-bar, C , pivoted to the main frame, and having the standards, h and 
u, attached thereto, as shown, with the levers, c, all as shown and described. 

2d. In combination with the above, the detachable handle, F, and the lever, 
H, arranged to operate as and for the purposes set forth. 
73,892.— Cradle.— Lysander Hill and Adelaide R. Hill, 
Alexandria, Va. 

We claim, 1st. A cradle, so constructed and operating that it vibrates lon- 
gitudinally, thebo*y of the cradle always keeping a horizontal position 
substantially as and forthepurpose set forth. 

2d. In connection with a cradle, operating as above described, the axles. 
GG. arranged transversely under the body of the cradle, aud having rock- 
ers^ BB, attached to their extremities, and operating in the manner and for 
the purposes substantially as specified, 

3d. The combination of the cradle-body, A, with the rockers, B B, and 
wheels, C C, when the parts are so constructed and connected that tbe de- 
vice may be adjusted to serve either as a cradle or a wagon, substantially in 
the manner described. 

73,893. — Shutter Fastening.— Gibbons G. Hickman (as- 
signor to himself and George Windle), Coatesville.Pa. 

I claim, 1st. The elastic strap or connection, C, substantially as and for the 
purpose explained. 

2d. The combination of the elastic strap, C, stud, D, and button or latch, 
E, arranged aud operating substantially as described, 

3d. In combination with the subject of tfie preceding clause, the rings, F 
F% applied in the manner and for the purpose set forth. 

73,894. — Manure Drag. — Uriah Hummer, White Oak, Pa. 

Iclaim tbe arrangement of my drag-arm, G, with its hook, g, in combina 
tion with the two cross-pieces, J I, hook an* link, j R, and connecting rod, 
O, with The lever, P, notched pawl, T, and spring, S, substantially in the man- 
ner and for the purpose specified. 

73,895. — Churn. — Benjamin Illingworth, Freeport, 111., as. 
signor to Andrew J. Brubaker and Albert Bliss, Jr. 
I claim the dasher, A , as constructed, used with the staff, B, made hollow, 
and provided with theplug.D, and nipple, C, substantially as and for the 
purpose set forth. 

73.896.— Alarm for Grist Mill.— James D. Irvin,Corydon, 

and Bryson I. Seward, Bloomington, Ind. 

We claim, 1st. The movable standardsorframes,B,thewheel8, C, provided 
with the a*justable arms, D, and stops, t. substantially as and for the pur- 
poses specified. 

2d. The triggers, E, provided with tbestops,r, the springs, p, acting upon 
the wheels, C. for the purposes set forth. 

3d. The combination of the running-gear with tbe wheels, C , provided with 
the adjustable arms, D, and shanks, x, of hammers, h, furnished with points, 
I i i, the whole formln a double alarm for mills, substantially as herein de- 
scribed, 

73,897. — Burglar Alarm Lock. — Albert Isensee, Indianap- 
olis, Ind. 

Iclaim, 1st. The sliding tumbler, D, and arm, 1, arranged to operate in 
combination with the bolt, B, substantially in the manner aud for the purpose 
set forth. 

2d. The stt.P, in combination with the trigger, O, substantially as and for 
the purpose set forth. 

73,89d.— Centrifugal Pump.— Edmund M. Ivens, New Or- 
leans, La, 

I claim, 1st. The arrangement of the valve, G, relatively to the pump, B, 
suction pipe, F, and branch pipes, d d\ and their connection, e, substantially 
as shown and described, for tbe purpose set forth. 

2d. The arrangement ot the branch pipes, da', and their connection, e, 
relatively to the valve, G, essentially as and tor the purpose setforth. 

73,899.— Roofing Material —A. Jameson, Trenton, N. J. 

I claim a roofing material, consisting of a sheet of felt, in which is embed 
ed a textile fabric or fibrous strands, substantially as described. 
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73,900. — Carburetted Air Lamp. — J t D.Jenkins, Charles- 
town, Mass. 
I claim as a new article of manufacture a lamp in which the vaporfor burn- 
ing is produced by sa idhig a current of air through asaturated packing. said 
current, being impelled by a fan blower, snbstaatially as au:i for the purpose 
get forth. 

73,901.— DEvrcE for Sharpening Horseshoe Calks.— John 

Johnson, Barrinston, N. T. 

I claim, 1st, The clamp bar, A, or its equivalent, adapted to be secured to 
the shoe, substantially as and for the purpose set forth 

2d, T ■ e adjustable swinging arm, provided with the rotary file, G, in com- 
bination with the clamp bar or it3 equivalent, substantially as described. 

3d, The rotatln - circular iile, arranged on a vertical or nearly vertical shaft 
and operating substantially as and for the purpose described. 

4th, The removable sleeved cap or plate, J, lor holding the shatt and circu- 
lar file in place as described. 

5th, The standard, F, and set screw.f ,in combination with the dovetail slide, 
C, for holding said slide in place on the clamp bar, as described. 

73,902. — Car Coupling. — John B. Johnson, Laurel, Ind. 

I claim, 1st, The combination of the spring, B, pin, D, lever, E, and wheel, 
F, and chains, E* and C\ with the pin and link of a railroad car, substantially 
as set forth. 

2d, Suspending the coupling pin, C, from a wheel, on the opposite side of 
which is a lever suspended so as to more than counterbalance the weight of 
the pin, when said lever is so supported thatbv the entranee of the link into 
the drawhead, the pin, released from the weightof the lever, will fall by its 
own gravity, substantially as set forth. 

73,903. — Clip and Ferrule for Joints on Fellies. — 

Phineas Jones, Newark, N. J. 
I claim the combined clip, a, and ferrule, b, with the rib, c, made substan- 
tially as specified and shown. 

73,904.— Horse Rake.— A. S. Kendall, Guilford, Me. 

I claim, 1st, The rake te:th in combination with the secondary teeth, Q, 
and spring, R, substantially as described and for the purpose set forth. 

2<i, The rake teeth, P, and secondary teeth, Q, in combination with the hay 
gatherer, MNO, ope^atiaa as set forth tor hauling the hay into the recepta- 
cle, substantially as described. 

73,905.— Spring for Bed Bottoms, Chairs, etc. — A. H. 

Knapp. Newton Centre, Mass. 

I claim the wire springs, D b, constructed by bending the same into a suc- 
cession of loops, as shown in the accompanying drawings, to bo used in con- 
structing the bottoms ot beds, chairs, settees, sofas, an« lounges. 
73,906,— Bath Tub.— Ernest J. Knowlton, Ann Arbor, Mich. 

I claim the portable frame, A, constructed of a series of hineed sections, as 
specitied, and provided with a flexible bath apparatus, in the manner and op- 
erating substantially as set torth. 

73,907. — Urinal. — Samuel Males, Cincinnati, Ohio. 

I claim a urinal, or neotssary, having two or more doors, F F', so construct- 
ed as to stay each other in the partially open position, and toclos .:■ automati- 
cally when liberated, substantially as and forthe purposes set. torth. 
73,908.— Spike.— Wm. W. Martin, Allegheny City, Pa. 

I claim a new article of manufacture, viz., a spike constructed and- operat- 
ing substantially as herein described, and for the purpose set torth. 

73,909. — Machine for Oiling Wool. — Miles Mayall, Rox- 

bury.Mass. 

I claim, 1st, The combination of the elevated reservoir, connecting tube, 
and hollow perforated shaft, substantially as and for the purpose set forth. 

2d, The combination of the elevated reservoir, the connecting tube, hollow 
perforated shaft and revolving perlor ated cylinder, from which the oil is ap- 
plied to the wood, substantially as described. 

3d, In combination with the tube for applying the oil from the reservoir, 
an oscillating perrbiated hollow shaft,!, from which the oil will be made to 
flow, on starting the carding machine, and be cut off on stopping the same, 
by means of connecting mechanism acting upon the arm or wheels, g, sub- 
stantially asdescrihed. 

4 th, Regulating and indicating thesupply of oil to the cylinder, m, by means 
of the valves, o o and h h, indicator, q q, and dial plate, r r, substantially as 
set forth. 

5th, In combination with a perforated cylinder, m , the brushes, y and z,for 
cleansing the apertures, arranged suhstantilly as set forth. 

5th, The combination of the endless apron and cylinder, m, when the 
frame supporting the latter is constructed wich the pipes, d d, resting upon 
standards, b, to permit the cylinder to rise and fall, substanrially as set forth. 

7i,h, The combination and arrangement of the perforated cylinder and per- 
forated shaft, i, as and for the purpose set forth, 

73,910. — Spinning Machine. — John McCune, Auburn, Ind. 

I claim, 1st, The double* horizontal spindles, Q, constructed substantially 
in the manner set forth. 

2d, The treadle, the yarn guldea. the tension regulator, the spindles, and 
the carriers, constructed and arranged substantially asset forth. 

3d, The combination of the pulleys, C and D, connected by a crossed belt, 
and the pawl. T, for regulating tb« tension of the belt when the shaft of the 
elevating pulley is attached to the frame by adjustable bearings, substan- 
tially aB Bet forth. 

73,911.— Apparatus for Counting Money. — J. W. Meaker, 

Chicago, 111. 

I claim, 1st, A series of tubes of varying diameters, to suit different sized 
coins, and provided witb graduations corresponding with the varying thick- 
nesB of different coins, and numbers to indicate tne amount contained in 
each tube. 

3d, A coin assorter, consisting of an inclined way for the coin to pass down, 
with openings corresponding in size with the various s:zed coins, said open- 
ings being arranged with the smallest at the upper mid of the inclined way, 
and increasing in size in regular order towards the lower end, with partitions 
or guides to direct the various coins to their respective receptacles, subs tan 
tially as described. 

Sd, The yielding bed, m, pivoted at one end, in combination with the sta- 
tionary snpport, a, arranged as and for the purposes set forth . 

73,912.— Lamp.— Rui'us Spaulding Merrill and William Carle- 
ton, Boston, Mass 
We claim in a lamp burner in which the cone and chimney bolder are con- 
nected with a sieeve fitting the wick tube the arrangement of the parts sub- 
stantially in the manner herein descriued so that the removable parts of the 
burner when taken from the wick tube may be deposited in an upright po- 
sition and supported upon a broad base, as and tor the purposes set. forth. 

73,913.— Vapor Inhaler. — Mason M. Miles, Aurora, 111. 

I cla*m the combination of the tubes, C D, with the vessel, A, and bulb, B, 
the various parts constructed substantially as and for tbe purposes specified. 

73,914. — Harvester. — 0. Moul, Hanover, Pa. 

1 claim a shaft for connecting the driving power ol a harvester with a rake 
or reel or other device applied upon ahinsed finger beam or platfo: m and to 
be driven when such shatt is constructed of three or more than two longi- 
tudinally-adjustable telescopic sections and such sections fitted together by 
tongues and grooves and shoulders and stops, all substautially as and for 
the purpose described. 

73,915. — Beehive — Jacob Neal, Orleans, Iowa. 

I claim, l9t, Providing the moth slides, G G, with metal scrapers, 1 1, when 
used in the boxes, B B, in the manner and tor tne purposes specified. 

2i,'The boxes, BB, communicating as described, motli slides, GG, having 
scrapers, tt, blocks, H H, with their small cavities , perforated slides, FF, 
and Duttons, E, the whole oeing constructed, arranged and used in the man- 
ner and for the purposes sec forth. 

73,916. — Manufacture of Articles of Rubber, Gutta- 
percha, etc.— J. B.Newbrough and Edward Fagan, New Tork citv. 
I claim the manufacture of articles of utilitv or ornament by subjecting 
rubber, gutta-percha, or similar gum either before or after it is formed of 
the desired shape, to the action of bromine, substantially as described. 

73,917. — Material Produced bt Heating Caoutchouc and 

othbh Gums.— J. B.Newbrough and Edward Fagan, New Torkcity. 
We claim the within-described new manufacture or substance consisting of 
caoutchouc, or equivalent gum, incorporated with iodine and sulphur (after 
treating the said iodine an i sulphur substani,1ally as specified;, and subject 
ed to heat. 

73,918.- Dumping Cart.— G. E. Newell, Pawtucket, R. I, 

1 claim, 1st, The combination and arrangement of the hinged rack, C, the 
train of gear wneels, k 1 m n o, and the pressure rolle,-,f, with thebody of a 
dumping Cart, substantially as described for the purposes specific*, 

2d, Combining witb rbe hineed rack, u,a pressure roller for the purpose of 
keeping the teeth of the rack in engagement with the teeth of its operatmg 
pinion at all positions of the cart body, substantially as described. 

73,019. — Composition for the Soles of Boots and Shoes. 

—Jeremiah L. Newton, Boston, Mass . 

I claim a mixta >.-e composed of caoutchouc or rubber, guttapercha, or an 
equivalent gum, mixed with pulverized quartz, sand, felt, or their equiva- 
lents, and applied to or for the soles of boots and shoes for the purpose ol 
preventing slipping, substantially in the manner and for the purpose above 
get forth. 
73,920.— Hai Cloth.— John Noblit, Philadelphia, Pa. 

I claim, 1st, Two or more nippers or hair carriers in a loom for weaving 
hair cloth which are operated so as to close upon two or more hair* simul- 
taneously aud then to drop the hairs singly and at different points in the 
sned or warp, substantially as described. 

2d, A fabric, each lav of the woof ol which is composed of two oi more 
hairs laid together, substantially as described. 

73,921. — Apparatus for Cleaning Clay. — Luman P. Nor- 
ton, Bennington, Vt. 

I claim, 1st, Tbe screw shaft, E, in combination with the stopping and re- 
versing cams, N, and the pins, P, on the lever, M L, substantially as aud for 
the purpose set ibrth. 

2d, Tbe sieve, W, the pressing plate, D, in combination with the stopping 
and reversingcams, N, and their adjuncts, arranged and operated substan- 
tially as and for the purpose set forth. 

73,922. — Composition for Kindling Fires. — "Warren C. 

Philbrick, Lynn, Mass. 

I claim the use ot the several ingredients hereinbefore mentioned in com- 
bination for the purpose of kiiidliig hard-coal fires, (substantially as above 
set forth. 

Also in a particular manner the pressing of the material while hot into 
blocks or cakes as stated having the bevelled edges, C C, and especially the 
openings or draft holes, a a a, for producing strong and ready combustion. 

73,923« — Tool for Opening Barrels. — Thomas J. Phillips, 

Washington, D. O. 
I claim, as a new implement for removing hoops from barrels, etc., the 
herein-described head. A, provided with the hammer, C, or its equivalent, a 
suitable handle, and the hook, D, all constructed add operatmg substantially 
as described. 

73,924. — India-rubber Sole.— R. S. Pickett, New Haven, 

Conn. 
I claim the rubber sole described the edge of which is formed of a harder 
compound than the body of the sole and the whole formed and finished by 
the process of vulcanization and so as to be attached to the boot or shoe, in 
the manner set forth. 

73.925— "Window Screen.— C, C. Plaisted, Hartford, Conn. 



I claim, 1st, The combination of the screen and pins,b, in the manner and 
for the purposeberein set forth. 

2d, The combination of the screen and clamp or clamp bar, E, in the man- 
ner and for tne put pose herein set forth. 

73,92(1— Spool Stand.— G. A. Pridham, Newark, N. J. 

i claim thebox. A, in combination with the bar, B, with its arms,CCC\ 
and used as and for the purpose set forth. 

73,927.— Metallic Band for Trimming Car Seats.— D. F. 

Randall, Chicopee, Mass. 
I claim a me allic band, having the projections, a a*, formed thereon, sub- 
stantially as and for the purpose set forth. 

73,928. — Machine for Threading Sheet-Metal Pipe. — 

Carl Recht, New Tork city. 

I claim, 1st, The combination of the cam roller, f, or its equivalent, with 
the movable or sliding strip, h, or its equivalent, when arranged as specified 
and used for the purpose set forth. 

2d, The combination of the gage plate, H, with the cylinders, A and B, sub- 
stantially as set forth. 

3d, The combination of the clutch, O, and set screw with rest, I, all con- 
structed as described, when used for the purpose set forth. 

73,929. — Sheet-Metal Pipes. — Carl Recht, New York city. 

I claim, 1st, Cutting sheet metal into rhomboids, a 1 d m, for the purpose of 
making an overlap, z, equal to the pitch of a thread which, after rolling said 
rhomboid al sheets into pipes, I turn on the ends of saidpipe, substantially as 
herein specified. 

2d, Also, making sheet metal piping, the ends of which are parallel to the 
thread which is turned thereon, substantially as fcerein specified- 

73,930.— Braid-Making Machine.— Geo. Rehfuss, Phila., Pa., 

assignor to the American Buttonhole, Overseaming, and Sewing Machine 
Company, Pennsylvania. 
I claim, 1st, The combination of the plate, B, lever.G, rod, D,and its needle, 
d, the whole being constructed, arranged, and operated substantially as and 
for the purpose described. 

2-d, The combination of the above and thesprlng plate, o,for the purpose 
set forth. 

73,931. — Puddling Furnace. — Henderson Ross, Pitts- 
burgh, Pa. 

I claim, 1st, A water clamp for furnaces, constructed, arranged, and oper- 
ating substantially as herein described and tor the purpose set forth. 

2d, Surrounding the neck or throat with water, substantially as herein de- 
scribed and for tne purpose set forth. 

73,932, — Churn. — Jesse B, Rumsey, Port Huron, Mich. 

I claim, 1st, The vessel or hopper, C, provided with a long slot in its bottom 
and with a slide or cover, D.to close this slot tor regulating and. controlling 
^he supply ot milk to the churn be low, substantially a? set forth. 

3d, The shaft, E, provided with wings, and situated beneath the vessel or 
hopper, C, as and for the purpose specified. 

Sd, The wings ©r paddles, G G, made in a curved form, and arranged upon 
the shaft,F,near the bottom ot the churn.with holes made diagonally throueh 
them, and with journals on each end, so that they will fold up on the shaft, 
substantially as set forth. 

4th, The collars, P, for the ends of the shaft, F, said collars being provided 
with arms in which are holes to receive the journals of the wings, G G, as 
aud for tha purpose set -forth. 

73,933. — Hillside Plow.— Hiram Sloop, Mount Healthy, as- 
signor to himself and Jeptha Garrard, Cincinnati, Ohio. 
I claim a reversible hillside plow, characterized by two plows proper, se- 
cured Dack to back, and provided with a beam capable of Deing swung and 
locked in diametrically opposite directions, dogs, I J, abutment bar, H, 
sheaths, E K', lever, M, and rack, N, or their equivalents. 

73,934.— Lantern.-— A. G. Smith, Jersey City, N. J. 

I claim, 1st, A n in wardly -projecting flange around the base or top of a lant- 
ern glass, substantially as and for the purpose set forth. 

2d, A shoulder or depression in the side of the lantern glass, in combination 
with a spring or automatic catch, to lock and retain the globe within the 
guard frame, substantially as set forth. 

3d, Holding a movable lamp or oil pot down in its proper place upon the 
base plate, f, by means of the burner shaft. 

4th. Securing the bottom, B, and the guard frame,A, to each other, by pass- 
ing the burner shaft, F, through both of the bands, a and h, and at opposite 
sides of the lantern, substantially as set forth. 

5th, In combination with the burner shaft, F, extending through both sides 
of the bands, a and h, and securing the bottom, B, and guard frame, A, to- 
gether, a sprmg catch, H, substantially as and for the purpose set lorth. 

6th, In combination with the burner shaft, F, and siot, g, or its equiva- 
lent, tbe notch, r, substantially as and for the purpose set forth. 

7th, Holding a burner down in its proper place by means of the burner 
shaft, secured to both sides of the band, h, substantially as set forth. 

8th, Projecting the lower end of the lantern glass, C, downward within 
the band.h, substantially as and for the purpose set forth. 

9th, The combination of the burner shatt, F, secured' at each end to the 
band.h, with the top of the lamp pot, G, in such a manner that the said 
burner shaft shall, when in position, be slightly bent or sprang so as to 
produce a pressure upon the burner, E, and lamp, G, sufficient to retain 
them respectively in their places, substantially as herein specified. 

10th, Fastening a movable lamp pot, which rests on the bottom of the 
lantern without any part extending through tbe same, down in its place, 
by means of a fastening bearing upon its top, as set forth. 

11th, A seat, p, formed in the base plate, f, to retain the movable lamp 
pot in a central position, substantially as set forth. 

73,935. — Car Coupling.— Jas. W, Smith and John P. Smith, 

Elder's Ridse, Pa. 
I claim the sprmg, c, in combination with the lever and foot rod, a, up- 
right, a3, and chain, al, and coupling pin, b, whenthe same are so arranged 
as to operate substantially as described, and lor the purpose set torth. 
73,936. — Apparatus for Making Ice and for Cooling 

Aib and Liquids.— Daniel E. Somes, "Washington, D. C. 

1 claim, 1st, the bed frame, as and for the purpose set forth. 

2d, Atomizing liquids, substantially as shown in fig. 2. 

3d, Connecting cars or boats, and other vessels, as and for the purpose set 
forth. 

4th, Cooling cars.for the transportation of meats and other food, substan- 
tially as set forth. 

5th, Cooling and ventilating passenger cars, substantially as set forth. 

6th, Cooling ships, boats, and other vessels, as described. 

7th, Cooling corn, wheat, and other kinds of grain, in canal boats and other 
vesels, substantially as set forth. 

8th, Cooling train in granaries and other buildings, substantially as set 
forth. 

9th, Usingice and other cooling or freezing substances, in combination 
with a machine or machinery for producing cold, and as an alternative or 
reinforcement of cold, when such machine or machinery shall from any 
cause cease to operate, forthe purposes herein set forth. 

10th, Making ice and freezing cream as herein described. 

11th, Cooling liquids and condensing steam, gases, or vapor, substantially 
as set for to. 

I2tb, Purifying air and cooling it, substantially as and for the purposes set 
forth. 

13th, Cooling or freezing meats, fish, fruits, and other kinds of food, sub- 
stantially as described. 

14th, Cooling or freezing meats, v«getables, or other food, by means of ma- 
chmery,in combination with chemical agents. 

15fch, Cooling cars by means of a machine or machinery. 

16ch. A car having in it or connected with it a machine or machinery for 
cooling or freezing, as an article of manufacture. 

l?tb. The apparatus herein described, or its equivalent, as an article of 
manufacture. 

18th, Canal boats and other vessels, with lining and tubes, substantially as 
described, in combination with the apparatus herein descrilied. 

19th, Flexible air tubes for connecting cars or boats and other vessels. 

20th, Canal boats with tubes for conducting cooled air, and means for ven- 
tilatinfir, and the apparatus, or an equivalent, for cooling orfroezing, sub- 
stantially as described. 
73,937— Watch.— O. F. Stedman, Ravenna, Ohio. 

I claim the band or ring, C, beveled or made thin near its upper edge , with 
its lower t fige restingupon the case trame, B, said ring being mF.de narrower 
than the movement, and just wide enough to cover the space between the 
plates, a a.j d b, substantially as and for the purpose set forth. 

73,938.— Apparatus for Cleaning Privies. — Louis Straus, 

Louisville, Ky. 

I claim, 1st, The combination of tbe reservoir or receiving tank, A, and 
deodorizer, B,with a forcing engine, substantially as and for the purposes 
described. 

2d, The sliding valves, 1, of the engine, constructed with cutting edges, 
substantially in the manner and for the purposes described. 

3d, An apparatus for emptying privy vaults, constructed and operating 
substantially as described. 

73,939.— Medical Compound. — John M. Thompson, Saltillo- 

ville, Ind. 
I claim the within described mixture.compounded as and for the purpose 
set forth. 

73,940. — Car Rjeplacer. — Alban N. Towne, Chicago, 111. 

1 claim an apparatus for replacing cars upon the track formed by a combi- 
nation of the clamp, E, and bars, D, the former to he attached adjustably to 
the rail by keys, J, and the latter made ot unequal lengths, and terminating 
with dog, H, for attaching adjustably to the track, substantially as set forth. 

73,941.— Running Gear for Carriages. — J. B. Witney, 

Lexington, Ky. 
I claim the combination and arrangement of a running gear for carriages, 
as hereinbefore described, when constructed with the wrought spindle or 
journal shaft, A, the hub, B, a collar and nut, C. boxes, D, bars. E F G H I 
and K,reacD,J,plai.e,L,dog,M,and draft rods.N, when , put together and 
operating substantially asaDd for the purposes set forth. 
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2,860— Coffin.— "Wm. G. Algeo, Pittsburgh, Pa. 

2,861.— Scarf Pin.— Chas. A. Flesehe and John Perpente 

New Haven, Conn. 

2,862.— Oil Can.— Chas. J, Hauk, Brooklyn, N. Y. 
2,863.— Frame.— Wm. J. Lusk, Pentonville, Mich. 
2,864 and 2,865, — Carpet Pattern. — Levi G, Malkin, New 

Tork city, assignor to Hartford Carpet Company, Hartford, Conn. Two 
patents. 

2,866. — Masonic Hall.— John McArthur,Jr.,Philadelphia,Pa. 
2,867 and 2,868.— Trade Mark.— Theo. G. Meier, St. Louis, 

Mo., assignor to St. Louis Cotton Factory. Two patents. 

2,869.— Trade Mark.— Chas. J, Miller, Philadelphia, Pa. 
2,870. — Trade Mark Label. — James M. Taft, North Provi- 
dence, R. I. 
2,871. — Carpet Pattern. — Henry G. Thompson, New, York 

city, assignor to Hartford Carpet Company, Hartford, Conn. Thirty-two 



other patents ha vine- th*» same title as t!ie above also granted, the num 
hers extending from 2,871, ending 2,903. 

2,904. — Good Templar Badge. — W. H. Wilson, Provi- 
dence, R. I. 

■■ « 1 »■ ' 

PENDING APPLICATIONS FOR REISSUES. 



Application has bee7i made to the Commissioner of Patents for the Reissue oj 
the following Patents, with new claims as subjoiyied. Parties who desire 
to oppose the grant of any of these reissues should immediately address 
Munn & CO., 87 Park Row, N. 1. 



67,355. — Machine for Grinding Reaper Knives. — Henry- 
Richardson, New York citv, assignee by mesne assignments of Edwin M. 
Scott, Auburn, N.Y. Dated July SO, 1867. Application for reissue re- 
ceived and ted Jan. IV, 1868. 

1st, I ciaim as the invention of Edwin M.Scott, in combination with an 
oblique revolving grinding wheel or stone on the end of a shaft the vertically 
or nearly so swinging frame for holding the reaper kniie to be ground so 
that it may bo swung up to the stone or back to be examined by the op- 
erator, substantially as described. 

2d, In combination with the swing frame the inclining ot the clampingbar 
or of the knife so that the sections or edges to be ground may be brought in 
their entire length to the grinding snrface of the stone, substantially as de- 
scribed. 

3d, In combination with the clamping bar and the knife the hook-headed 
clamp, o, for holding the knife to the bar and so that the stone or the bar and 
knife may be moved without interfering with the grinding operation, sub- 
stantially as described. 

4th, The combination ot the disk, slides, and. thumb screw, as and for the 
purpose set forth. 

5th, The combination of the disk, slides, bolt and lever, substantially as 
and lor the purpose described and represented, 

56,102. — Cultivator. — John S. Howell and Ira Rowell, 

Beaver Dam, Wis. Dated July 3, 1866. Application for reissue received 

and filed Jan. 18, 1888. 
We claim the combination of the slotted beam, A, shank, A, brace bar, C 
and bolt, D, when the parts are constructed and arranged to operate as and 
for the purposes herein specified. 

70,782. — Beehive.— James M. Beebe, Casadaga, N. Y. Dated 

Nov. VI, 1867 Application for reissue received and filed Jan. 20, 1868. 

I claim, 1st, Constructing beehives ot comb frames so formed that when 
combined together they will form a tight hive, substantially as and for the 
purpose set forth. 

2a, Securing the said comb frames together by means of a wire bail, b, and 
wedge, e, in the manner shown and described. 

3d, The construction of the ventilating board, H, in the manner and for the 
purpose specified. 

4th, The combination and arrangement of the outer case, A A*, ventilating 
board, H, inner hive and packing material, J, substantially as and for the 
purpose set forth. 

5th, Bridging the spacebetweentbee ids of the hive and outer case so as 
to form a continuous passage, f, for the bees and to prevent the same being 
closed by the packing in winter, substantially in the manner set forth. 

6th, The employment and combination ot the partition board, E, with the 
comb frames, C o, tor reducing or dividing the hive, for the purpose and in 
the manner specified. 

7th, The mode otforming the passages, g g, in a hive composed of comb 
frames,CC, to the surplus honey boxes above, as herein shown and de- 
scribed. 

38,373.— Boots and Shoes.— Boston Shoe. Stud and Button 

Company, Boston, Mass., assignees by mesne assignments of David N . B. 
Coffln.Jr., Newton, Mass. Dated May 5, 1S63. Application for reissue re- 
ceived and riled Jan. 22, 1868. 
We claim, 1st, The button-laced boot as anew article of manufacture, the 
distinguishing teature of which consists of the^arrangement and combination 
of a series of buttons on one part with a lacing and a series oi holes, eyelets, 
loops, studs or buttons upon the other of the parts to he drawn toward and 
fastened to each other in such manner that the loops formed by the alternat- 
ing of a lacing, string or jcord from the individuals of one series to those of 
the other may readllv be unlooped from the buttons and relooped of but- 
toned irrespective of the fastening or unfastening of the lacing at the ends of 
the series so unfastening and refastening th.s boot or snoe and so that the 
unloopingoi one loop relieves thetension of the next, substantially as de- 
scribed. 

2d, In a button for lacing boots and shoes having ahead and neck and a 
basefor attachment we claim placing an excess of Da*e or an extension from 
theneck uponttie side opposite to the direction of the tension of tne lacing 
or loops thereby to counteract the tendency of the button to tip or incline . 



I0T" Hots.— The above claims for Reissue are now pending before the Pat- 
ent Office and will not be officially passed upon until the expiration of SO 
days from the date of filing the application, AH persons who desire to 
oppose thearantof any of these claims should make immediate appli- 
cation. \fUNN & CO.. Solicitors of Patents, 37 Park Row, N. Y. 



MANUFACTURING, MINING, AND RAILROAD ITEMS. 

The railway company running the Boston and Erie line, to save bridging 
the Qulnnebaug river and a curve in the road, are excavating a new chan- 
nel forthe stream, two hundred feet wide, and nearly a quarter ot a mile 
long. The railroad will run over the old river bed. 

Another establishment tor the manufacture of artificial stone has just been 
started in St. Louis. The new concern Is engaged in making from common 
white sand, with soda, flint, chlorine and calcium as compounding materials 
artificial marble mantels of any pattern required. 

A company has been organized in Bridgeport, Conn., for forming wagon 
bodies of hardened india-rubber composition. 

The locomotives on the New Tork Central railroad are to be shorn of all 
their brass ornamental trappings, and be painted a dull brown color. This Is 
done to save unnecessary work in cleaning, and will, no doubt, be appreci- 
ated by the engineers. 

The Calif ornians have discovered another convincing proof of the won- 
derfully copious natural resources of the Pacific coast, where, they proudly 
assert, everything requisite for human existence abounds in inexhaustless 
quantity. The last discovery is a mine which yields a mixed ore of ead and 
antimony.in the proportion of thirty parts of the former and seventy parts 
of the latter. This composite, until lately, was discarded as valueless, but 
now some genius has discovered that it only requires the proper admixture 
of the other minor ingredients to form a superior type mett 1. In San Fran- 
cisco the imported autimony is worth sixteen, and lead nine cents per pound 
but the metal from the new mine costs but eight cents the pound. 

The yearly production of pig iron by the furnaces of Great Britain, forty 
years ago, was a little under 700,000 tuns, and that of the United States the 
same year about one-fifth thatamount, or 140 T 000 tuns. Last yearthe produc- 
tion may betaken in round numbers, for the former country, 5,000,000 tuns, 
and the latter, 1,250,000 tuns, showing an increase, the effect of which upon 
the world cannot be estimated by figures. 

The Government Commissioners for the .Union Pacific Railroad have re" 
ported to the Secretary of the Interior that they find the sixteenth section of 
thirty miles of said road, terminating 540 miles westfrom Omaha, well con- 
structed and ready for immediate service, and recommend the acceptance of 
the section. The present terminus of the road is 7,535 feet above tide water. 

A correspondent informs us that he has found gold in Swansbury,.a place 
about three miles below Havre de Grace, Md. Speculators will take notice. 

The Lebanon Springs and Benningtonrallroad.connectingwith the Harlem 
road at Chatham Four Corners, is expected to be completed by July next. 
Among the advantages anticipated from this new link is the formation of a 
trunk line from New Tork to Montreal without change of cars. 

A bill for facilitating the building of a short branch line from Albany to 
Stepbentown, Rensselaer county, has been introduced by Senator Banks. 
This latter road will be eighteen miles long, and by its construction Albany 
will have a direct road.to the Hooeac tunnel. 



NEW PUBLICATIONS. 



The Broadway — London and New York : Geo. Routledge & 
Sons, 416 Broome street. Published monthly. The Feb- 
ruary number is out. Price, $3 00 a year. 

Merchant and Bankers' Almanac— 1868. 

This is a haudsom_ bound volume of 240 pages, devoted to statistical mat- 
ters of interest and importance to bankers and merchants. It contains a 
listof l,650Natlonalbanks, the names of bankers and brokers in the United 
States and principal foreigu cities; also, monthly prices of cotton, wool, 
wheat, and other products, for the last forty years, an4 other statistical in- 
formation useiul to business men. Publishedat the office, "Bankers 'Maga- 
zine," 46 Pine street. Price, $2. 

Northern Monthlt. No. 4. — February. 

Probably no magazine has ever sprung so early into extensive notoriety a s 
theabove. Its criticism on Dickens.inoneof its first numbers, made the 
magazine popular at once. M. R. Dennis & Co., Newark, N. J., andS7 Park 
row, N.Y. IS a year. 
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ItocA I%e $1.00 a line. 

Inside Page , 75 cents a line. 

Eingrwbings inay head advertuemints at the 
same rati per line, by measurement, as the Inter 
pre.*s. 



LOW WATER DETECTOR & ALARM. 
The best ever invented, prompt to act, and always 
sure. "Warranted not to gft out or or*er, and no future 
expense incurred in the working. Very liberal terms to 
boiler mak rs, machinists, and others, as agents. State 
Eights I'or Sale. Address, for illustrated circular and 
terms, COSFELDT PATENT 1,0 W- WATER DETECTOR 
CO., 132 South 3d St., Philadelphia, Pa. 7 4 



Drying Machines 

For Print Woiks,Bleaciieries,and Dyeine Establishments. 
Also, for drying warps and finishing coGion cloths Fay- 
men & Stearns* Patent Tenteriug and Drving Machine for 
woolen goods, gin? hams. etc. H. W. BTJTTERWOKTH, 
29 and 31 Haydock st., Philadelphia, Pa. 7 10 



Bridesburg Manfg Co., 

Office No. 6ft AorfKh Front Street, 

PHILADELPHIA, p.-*.. 
Manufacture all kinds of Cotton and "Woolen Machinery, 
including their new 



D % 



:1»-Acting Ufule* and Looms, 



Of the most approver! style. Plan drawn and estimates 
furnished for factories of any size. Shafting and mill 
gearing made to order. 7 52 



MERRICK & SONS, 
Southwark Foundery, 

PHILADELPHIA, Pa., 

MANUFACTORY Steam Hammers of 
Nasmyth and Davy styles. 
Apparatus tor Making Sugar from Beet Root 
& Cane J uice,& for Refineries working Sugar & Molasses. 
Gas Machinery of every description. 
Oscillating Engines having 

SLIDE VALVES worked by ECCENTRIC. 

Patterns on hand of sizes— 8x10, 10x12, 14x14, 18x12. 
N. B.— Designers and constructors of the machinery 
for the 

Forest City Sugar Refining* Co., Portland, Me. 

C. T. Morriss Sugar Refinery, Richmond, Va. ' 

Southwark Sugar Refinery, Philadelphia, Pa. 

Grocers' Sugar House (Molasses), do. 5 eow tf,-. 



IR0N&.W00D WORKING 

MACHINERY' 



TUKBINE WATEK-WHEELS. 
LUCIUS W. POND, 

85 LIBEETZ ST. NX .mi "Worcester, Mass, 



s 



PIRAL PEN RACKS and the PATENT 

for Sale. JA8. ADA1E, Pittsburgh, Pa. 7 4« 



POWER PUNCHES AND SHEARS, 
Straightening Mar.hines, Vertical Drills, etc. Ad- 
dress GREENLEAF & CO., Indianapolis Ind. 7 tt 



FOR Hydraulic Presses, Hydraulic Pumps, 
SteamHeaters, and all kinds of the most improved 
Linseed-Oil Machiuerv. Address 
7 3* W. P. CALLAHAN, Dayton, Ohio. 



ANTED — A Man thoroughly competent 
for the position ot Manager in a Silk Factory. Ad- 
dress, stating qualification, former employment, and sal- 
ary expectei, T. S, uO., Box 5,958, Po-t Office, N. Y. 1* 



w 



WANTED— 
A man, or party of men, to purchase the Exclu- 
sive Right in and for the hest self -raker in the world for 
Harvesters. The small sum of fiv j tbousand dollars is all 
that is asked. A model can he seen, or any information 
can he had respecting it by addressing 

E. L. BERGSTRESSER, Patentee, 
7 4 Huhlershurg, Centre county, Pa. 



THOS. SEEVERS, Oskaloosa. Iowa, Man- 
ufactures Portable and Stationary Steam Engines, 
Saw Mills, Mill Gearing, etc. 



NEEDLE-POINTED CARD CLOTHING 
for Carding Flax, Tow, Hemp, Jute, e c, manufac- 
tured by RICHARD KLTSON, 
? 4 Lowell, Mass. 

THE UNDERSIGNED HAVE PUR- 
chased of Harvey Brown the entire right in his 
Jjouble-Action Turbine Warer Wheel, 
For the New England States, > ew York, Penn., J\ ew Jer- 
sey, and Michigan ; acut o'which appears in the Scien- 
tific American oi" Jan. 18. Partieswishing to purchase or 
manufacture, or desiring further information of same 
will address M. L. DEMPCY & CO.. 

7 tf Cleveland, Onio. 



F ARIES' SCREW or MONKEY Wrench 
Attachment, ior catching pipes or round bolts, is su- 
perior ro anything of the kind m use, one size being suit- 
able for anv sizo wrench. It is small, cheap, durable, and 
efficient. Sample seniL bv mail, po&r-paid, lor $1. Agents 
warned* Send for particulars. Address 

ROBERT FAR1ES, Decatur, 111. 



Shoddy Machines 

OR RAGS AND COTTON and WOOL 

__ Yarn Waste, Also, Machines for putting ne*v or 
washed yarnwasteintoa condition for cleaning machine- 
ry. Builtby ,w 



F 



7 4 



BICHABD KITSON, 

Lowell, Mass'. 



PETER COOPER, C1IAS. A. MACY, 
Daniel Drew, Chas. F. Deems, D.D., Earl Derby, and 
Lord Stanley, of the British Parliament, Baron Wode- 
bouse,Lord Lieutenant of Ireland, with Portraits, Biog- 
raphies, and Characters, given in ihe February number 
of the Phrenological Journal ; also, Poor Whites of 
the South, Consciousness and Mental Action, Abuses of 
Culture in the Ministry, How to Choose a Wife, What is 
the Use of Phrenology ? Maple Sugar, Origin of the 
Races, etc. Only 80 cents, or $3 a year. S. R. WELLS, 
Publisher, 889 Broadway, New Yorli. 7 2 



NICHOLSON FILE COMPANY, 

Providence, K. I., Sole Manufacturers of the 

Patent Increment File. 

Circulars, giving pries and explaining peculiarities of 
manufacture, sent on application. The pest testimonials 
as to the merits of this File can be furnished. 5 13* 



SETS, VOLUMES AND NUMBERS. 
Entire sets, volumes and numbers of Scientific 
AMEB^o.i.N (Ola ana New Series) can be sunphed by ad- 
dressing A. B. C, Box No. 773, care of MTJNS ft CO,. Nf ■* 
Vorfc. 



60 DOZEN 

Sold by one canvas-er inthree weeks in oneconnty,of 
Brown's Combined Carpet Srre'x-her and Tack Driver, 
<vhich stretches and tacks carpets simultaneously, with- 
out stooping or lameness, brsidos saving the labor of one 
person entirely. Send tonllusirated circulars lo the Now 
York Depot, 726Broadway. Agents wanted everywhere. 

540 MILES 

OF THE 

Union Pacific Railroad 

Running West from Omaha 

Across the Continent, 

ARE NOW COMPLETED, 

The Track being Laid and Trains Running "Within 

TEN MILES OP THE SUMMIT 
OF THE ROCKY MOUNTAINS. 

The remaining ten miles will be finished as soon as the 
weather permits the road-bed to be sufficiently packed to 
receive the raiis. The work continues to be pushed for- 
ward in the rock cuttings on the western slope with un- 
abated energy, and a much larger force will be employed 
during the current year than ever before. The prospect 
that the whole 

GRAND LINE. TO THE PACIFIC 

WILL BE COMPLETED IN 1870, 

was never better. 

The means provided for the construction of this Great 
National Work are ample. The United States grants its 
Six Per Cent Bonds at the rate of from $16,000 to $48,000 
per mile, for which it takes a second lien as security, and 
receives payment to a large if not to the full extent oi its 
claim in services. These Bonds are issued as each twenty 
mile section is finished, and after it has been examined 
by UnitedStates Commissioners and pronounced to be in 
all respects a first-class road, thoroughly supplied with 
depots,repair shops,station8,and all the necessary rolling 
stock and other equipments. 

The UnitedStates also makes a donation of 12,800 acres 
of land to the mile, which will be a source of large reve- 
nue to the Company. Much of this land in the Platte Val- 
ley is among the most fertile in the world,and other large 
portions are covered "with heavy pine forests and abound 
in coal of the best quality. 

The Company is also authorized to issue its own First 
Mortgage Bonds to an amount equal to the issue of the 
Government and no more. Hon. E. D.Morgan and Hon. 
Oakes Ames are Trustees for the Bondholders,and deliver 
the Bonds to the Company only as the work progresses, 
so that they always represent an actual and productive 
value. 

Theauthorizedcapitalol theCompanyis One Hundred 
Million Dollars, of which over five millions have been 
paid in upon the work already done. 

EARNINGS OP THE COMPANY. 

At present, the profits of the Company are derivedonly 
fromitsiocal traffic, but this is already much more than 
sufficient to pay the interest on all the Bonds the Compa- 
ny can issue, if not another mile were built. It is not 
doubted that when the road is completed the through 
traffic of the only line connecting the Atlantic and Pacific 
States will be large beyond precedent, and, as there will 
be no competition, it can always be done at profitable 
rates. 

It will be noticed that the Union Pacific Railroad is, in 
fact, a Government Work, built under the supervision of 
Government officers, and, to a large extent,with Govern- 
ment money, and that its bonds are issued under Govern- 
ment direction. It is Relieved that no similar security is 
so carefully guarded.and certainly no other is based upon 
a larger or more valuable property. As the Company's 

FIRST MORTGAGE BONDS 
are offered for the present at 90 CENTS ON THE 
DOLLAR.* they are the cheapest security in the mar- 
ket, being more than 15 per cent lower than V . S. Stocks. 
They pay 

SIX PER CENT IN GOLD, 

or over NINE PER CENT upon the investment, and 
have thirty years to run before maturity. Subscriptions 
will be received in New York at the Company's Office, 
No. 20 Nassau street, and by 

CONTINENTAL NATIONAL BANK, No. 7 Nassau st,, 
CLARK, DODGE & CO., Bankers, No. 51 Wall st. 
JOHN J. CISCO & SON, Bankers, No. S3 Wall st., 
and by th e Company's advertise d Agents throughout the 
United Stares. Remittances should be made in drafts or 
other funds par in New York, and the bonas will be sent 
free of charge by return express. Parties subscribing 
through local agents will loot to them for their safe ae- 
livery. 

A New Pamphlet and Map* showing the Progress 

of the Work, Resources for Construction, and Value oi 
Bonds, may be pbtained at the Company's Offices, or of 
its advertised Agents, or will be sent tree on application. 

JOHN J. CISCO, Treasurer. 

New York, Jan. 8th, 1868. 5 tf 



TTNRIVALLED PORTABLE FRENCH 

KJ Burr Stone Mills of all sizes for grinding various' 

kinds of grain, Coffee, Spices, Plaster .and Paint. Address 

4 4* S, N. PRENTISS & CO., 249 West 28th st., N. Y. 

PORTABLE AND STATIONARY Steam 
Engines and Boilers, Circular Saw Mills, Mill Work 
Cotton O.ine and Cotton Gin Materials, manufactured 
bv the ALBEKTSON * DOUGLASS MACHINE CO., 
New .London, Conn. 1 tf 



STEAM ENGINES and BOILERS, Steam 
Pumps, Engine Lathes, Planers, Shaping Machines, 
.Brass Finisher's Tools, and Machinists* Tools of all kinds. 
Also, GristMills.CottonGins, Saw Mills, Wheel and Hub 
Machines,Shmgle Machines,and Wood Working m acbme- 
ry of all kinds at JOHN^F. c. RIDER'S,, 



4?Dpv st., New York. 
Manufactory at South Newmarket, N. H. 



1 16 



ASHCROFT'S LOW WATER DETECT- 
or will Insure your Boiler against exDiosion. JOHN 
ASHCROFT, 50 John St., New York. M 1 7" 



PATENT SHINGLE, STAVE, ASD 
Barrel Machinery, Comprising Shingle Mills » Head- 
ing Mills, Stave Cutters, btave Jointers^ Shingle, and 
Heading Jointers? Heading Rounders and Planers, EatjaJ- 
',z\n£ and Cat-off Saws. Send for Illustrated List. 
FULLER & FORD, 
5 tt'! and 284 MadiBon street, Chicago, I1J 



DBALLAUF, MODEL MAKER, No. 
• 414 Seveoth street, Washington.D. C. 
Orders for Certified Duplicates of Patent Office Models 
and Original Models for Inventors. 5 IS 



STOCKS, DIES, AND SCREW PLATES, 
Horton's and other Chucks. JOHN ASHCROFT, 50 
John st., New York. 1 7* 



w 



OODWORKING MACHINERY OF 

. . superior quality mil nufactured corner 15th st. and 
Pennsylvania avonue, Philadelphia, Pa. Special atten- 
tion given to building Woodworth Planers from new and 
improved patterns. POWER & DAVIS. 2 13* 



j ATHE CHUOKB- EORTON'b FAT 

hj ENT— from 4 to 36 inches. Also f . r car wheels. 
Adureh: , E, BORTON & SON, Windsor bocks, Conn, 4 13* 

TJROWN'S PATENT LOW- WATER RE- 

Jj porters, a certain preventive from the explosion of 
Steam Boilers by' reason of low water. Warranted the 
most reliable and most simple low-water indicator ever 
ottered. Sole Agents for New Y-Tk State, 

M. T. DAVIDSON & CO., 
1 11* 84 John st., New York. 



TURBINE WATER WHEELS.— 
Luther's Direct and Reacting Turbine "Wheels man- 
ufactured anr» for sale by the NOVELTY IRON WORKS. 
Foot of East 12th St., N. T. Send for Circular. 1 !*• 



WIRE ROPE. 

Manufactured by 

JOHN A. ROEBLING 

Trenton, N. J. 

Ij^OR Inclined Planes, Standing Ship Rig- 
ging, Bridges, Ferries, Stays or Guys on Derricks 
and Cranes, Tiller Ropes, Sash Cords of Copper and Iron, 
Lightning Conductors of Copper. Special attention given 
to hoisting rope ot all kinds for Mines and Elevators. Ap- 
ply for circular, giving price and other information. 1 9*tf 



BOILER PELTING SAVES TWENTY- 
fl ve per cent of Fnel. JOHN ASHCROFT, 

1 7»] 50 Jolm St., New York. 



STEAM AND WATER GAGES, STEAM 
Whistles Gasre Corks, and Engineer's Supplies. 
1 7*] JOHN ASHCROFT, 50 John st.,New York. 



BT. TRIMMER'S Smut Machines and 
• Separators, manufactured at the Rochester Agri- 
aral Works, Rochester, N. Y. 1 8* 



cultural 



CHARLES A. SEELf, CONSULTING 
and Analytical Chemist, No. 26 Pine street, Neva 
ifork. Assays sna Analyses of all kinds. Advice, Instrin: 
;toa, tteportB. etc.. on the useful artB. Itf 



CHASE'S SILVER LOCK HAIR CRIMP- 
ER.— Wanted— Agents, male and female, one in 
every town Frotts 150 per cent. Sells at sight to every- 
lady. Samples with directions sent bymailon receipt of 
25cents. Address O.N.CHASE, 81 Washington street, 
Boston, or FOWLER & WELLS, New Yorkcuy. 



CHASE'S DOLLAR MICROSCOPE.— 

Sample by mail, $1. Agents wanted. Great inducements. 
Perfectand cotspletein every part.— Scientific American, 
Circulars free. 4 4 



AGENTS WANTED— To sell Powell's 
Patent Broom and Brusb Holder. Will hold ai|y 
size 01 handle without strings ; is wanted in every family. 
Canmake $10 per day. Samples, post paid. 35c. otrculars 
tree. Address POWELL & CO., 

i 6« No. 25 South Eighth St., Philadelphia, Pa. 



WANTED— A 2d-hand Kneeland's pat't 
Layooy. Address HARRIS i\EO. & CO., 
3 6- 49 John street. New York. 



ENGINE LATHES, A Specialty, from new 
patterns of superior style and workmanship. Ma- 
chinist's Tools generally. Cor. 15th st. and Pennsylvania 
Ave.,Phila.,Pa. HARKINGTON & HASKiNS. 113* 



OMALL STEAM ENGINES, Prom 2 1-2 

O to 8 Horse-Power, mauutactured and in store. For 
sale by JO#N F. C. RIDER, 

South Newmarket, N. H., or 47 l)ey St., New York.. 1 16 



PECK'S PATENT DROP PBESS — 
All Sizes, on hand or made to order at short notice 
hy the patentees and sole manufacturers. 

MILO PECK & CO., 
1 13» 294 Elm St., New Haven, Conn. 



WHEELER & WILSON, 625 BROAD- 
way, N. Y.— Lock-stitch Sewing Machine and Ba* 
'onholedo. lif 



pAUTTON.— 

\j We are the Sole Agents, in New York and its vi- 
vicinity, for the Silver Lake Manufacturing Co.'s Patent 
Lubricating Packing for Steam engines, Pumps, etc. All 
parties are cautioned against the use or sale of any pack- 
ing made from dry soap stone or other powdered sub- 
stances used in any flbro-is material. 

M. T. DAVIDSON & CO. 
1 11* 84 John st., New York. 



ENGINE LATHES, IRON PLANERS, 
Upright Drills, Bolt Cutters, Compound Planers, 
Siotters,Snapt'r8,G-ear-Cu)tingEngines,Universal Chucks 
Twist Drills, Ratchet Drills, etc, at reduced prices, 
dress CHAS. H. SMITH, 

1 10*] 135North 3d st„ Philadelphia, Pa. 



SawlVs Patent 

FRIOTIONLESS Locomotive Valves, easi- 
ly applied ; requires no rhariges. 
1 11»] M. & T. SAULT. New Haven, Conn. 



YOU CAN SOLDER your own tin ware 
without a soldering iron hy buying one bottle of 
Wilson's Prepared Solder. Samples sent on receipt of 25 
cents, with price list. Agents wanted everywhere. Di- 
rect to WILSON & CO.,19Lmdail si., Boston. 3 8» tf-D 



THE " McGGW AN " AND " BUCKEYE" 
Patterns double-acting Hand and Power Pumps (27 
sizes), manufactured by the inventors, 

MoGOWAN BROS., 
4 4 94 and 96 Elm street, CI ncinnatl, Ohio. 



STEAM HAMMER FOR SALE.— A new 
and sunerior steamhammer,made by Street, Barnes 
& Co., Syracuse, N Y. For sale at a bargain Satisfac- 
tory reasons given for Helling. The hammer weighs 
about 800 lbs. The whole, with anvil, bed-plate, etc. 
complete, about 4 tons. SPRING PERCH CO., 

3 8* John street, Bridgeport, Conn 



WROUGHT IRON BEAMS & GIRDERS. 

THE UNION IRON MILLS, Pittsburgh, 
Pa— The attention of Engineers and Architects is 
called to our Improved Wrought- Iron Beams and Gird- 
ers (Patented), i'i which the compound welds between 
the stem and flanges, which have proved so objection- 
able in the old mode ot manuf acturing,are entirely avoid- 
ed, we are prepared to furnish all sizes at terms as favor- 
able as can be obtained elsewhere. For descriptive lith- 
ograph addiess the UNION IRON MILLS, 
5 IS Pittsburgh, Pa. 



FOR BRASS LATHES and all Machinery 
connected with Brass Finishing and Fitting Line 
Improved Lathes for making large valves, etc. Address 
Exeter Machine Works, Exeter 1 N. H. 5 tf 



THE PiuW HAT RACK.— County Rights 
for Sale. Sand for Circular to 
5 3* E. S. BLAKE, Pittsburgh, Pa. 



T^ARMER'S THERMO-ELECTRIC BAT- 
AJ TERY. W. H. Remington. Manufacturer and Agent. 
Manutactory at Cohasset, Mass. Office and Salesroom, 
No. 109 Court fctreet, Boston, Mass. 

This Battery does away entirely witb acids, quicksil- 
ver, or liquids of any kind, the electrical current being 
generated by the action of be" f . a simple gas burner be- 
ing allthat is requtrei to put this battery into action. It 
is clean, constant, and require, no care, pertormiug the 
work of any acid battery. 6 tf 



FOR ENGINE BUILDERS' AND STEAM 
Fitters' Brass Wort, address 

F. LUN&KNHKIMKK, 
1 10*1 Cipcmnati Brass Works. 



w 



OODWORTH PLANERS A SPE- 

CIALTY— From new patterns of the most ap- 
proved style and workmanship. Wood-working Machine- 
ry generally. Nos. 24 and 26 Central, corner Union street, 
Worcester, Mass, 
2 13*] WITBERBY, RUGG & RICHARDSON. 

BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— important for all large Corporations 
and Manuiacturing concerns— capable of controlling with 
the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations ot ht3 
beat. Send ior a Circular. J. E. BITERK, 

P. O. Box 1,051, Boston, Mass. 
N. B.— This detector is covered by two . S. patenta. 
Parties using or selling these instruments without author- 
ity from top will t»p dealt with aceordina- to law. 2 IS* 

BABCOCK & WILCOX'S PATENT 
STATIONARY STEA-a ENGINES, 

From 25 to 1,000 liorse-power.built in the bestmannerand 

at the shortest ngtice by the 

South Brooklyn Steam Engine & Boiler Works 
Imlay, Summi:, and Van Brunt sts., Brooklyn, N t" 
DD^* Over 4,000 horse-power of these engines are now 

rumens and contracted for. 
2 8* tf D. McLEOD, Proprietor. 

PRATT, WHITNEY & CO.. ~~~~ 

HARTFORD, CONN. 
Make Hand and Enaine Lathes, Crank and Gear Plan 
era, Drills, Screw and Milling Machines, Water Motors 
etc., unsurpassed for nice construction, strength, dura- 
bility, and convenience. l 9*tf 



THE FUEL SAVING FURNACE CO., 
No. 205 BROADWAY N. Y. 

l tf 

LENOIR GAS ENGINES, From half- 
Horse to three Horse-power, for sale at COMPANY'S 
OFFICE, No. 26 Pine St., Room 8, New York. 1 21* 



BABCOCK & WILCOX'S 

PATENT STATIONARY STEAM EN- 
GINES, Built bytne 
Hope Iron Works, Providence, R. I. 

Warranted Superior to any otherengine in the market, 
for economy of fuel, regularity of speed, and non-liability 
to derangement. [3 tfj JOS. P. MANiON, Agt. 



T> ARREL MACHINERY. — Greenwood's 

J t Patent Stave and Heading Machinery, for Tight and 
Slack Work. Geddis's Patent Barrel Heaters. G.L.Ben- 
ton's Patent Convex Emery Wheels, for Gnmming and 
SharpeningSaws. JORtf GP*EENWOOD, 

Rochester BaVrel Machine Works Rochester, N. Y. 1 ll*tf 



WANTED — Ladies and Gentlemen every- 
where, in a business that wi 1 pay $5 to $20 p"er " 
day; no book, patent right, or medical humbug, but a 
standard article of merit, wanted by everybody, and sold 
at one third the usual pnee, with 200 pf>r cent profit to our 
agents. Samples and circulars sent by mail for 25 cents. 
4 tfj WHIT NEZ & SON, 6 Tremont st.. Boston,Mass. 

THE Excelsior Wind Mill and the Genuine 
Concord Axles manufactured by 
1 15*] D. AKTHUR iiROWiN & CO., Fisherville,N.H 



RAILROAD, STEAMSHIP, MANUFAC- 
turers, and Engineer's Supplies, oi all kinds, at 
124* Al. T. DAVIDSON & CO.'S, 84 Johnst.,N.Y 



STEAM and GAS FITTERS, Also, Plumb- 
er's Goods, and Tools of" all kinds. Quinn's Patent 
Boiler Ferrule, the only Sure Remedy for a leaky Tube. 
Also, Steam Gases, Gage Cocks, Water Gages, safety 
Valves ana Fee i Pumps, for sale ny 

JOHN F. C. RIDER, 47DeYSt. N. Y. 
Manufactory at South Newmarket, N. H 25-17 

6t T>ENEDICTS TIME," for this Month. 

JT> Timetables of all Railroad and Steamboat lines 
from New York, with City Mao, 25c., sent by mail. 

BENEDICT BEOS., Jewelers, HI Broadway. 

BENEDICT BROS., up town,691 Broadway. 

BENEDICT BROS., Brooklyn, 2S4 Fulton St. 1 tf 



WHE ATON'S OINTMENT cures the Itch 
WHKATON'S OINTMENT will cure Salt Rheum. 
WHKATON'S OINTMENT cures Old Sores. 
W11E ATON'S 1NTMEN T cures all diseases of the Skin. 
Price50 cents ;— bv mail 60 cents. All Druggists sell it. 
WEEKS 4 POTTER, Boston, Proprietors. 2 tf 



PORTABLE STEAM ENGINES, COM- 
bining the maximum oi efficiency, durability, and 
economy with the minimum of weight and price. They 
are widely and favorably known, more than 600 being 
in uee. Ali warranted satisfactory or no sale. Descrip- 
tive circulars se^t on application. A Hress 
J. C. H«ADLEY & CO., Lawrence, Mass. 1 fct 



WROUGHT -Iron Pipe for Steam Gas and 
Water ; Brass Globe Valves and Stop Cocks, Iron 
Fittings, ecc. JOHN ASHCROFT, 50 John st., N. Y. 1 7* 



PHOENIX IRON WORKS— 
Established 1834. 

GEO. S. LINCOLN & CO., 

Iron Founders and Manufacturers of Machinists'and Gun 

TOO'S, 54 to 60 Arch street, Hartford, Conn. 

Samples may be seen in our Wareroom. 6 tf 



FIVE FIRST-CLASS SECOND-HAND 
Engines and Boilers for sale— 30, 15, 10, 6, and 5 horse 
power, in a« good order as new, and warranted to give 
satisfaction. For sale extremely low by WM. E. LEARD 
Pithole City, Fa. 6 tf 

I^TOTICE TO PATENTEES.— S. K. HIL- 
1 1 TON, Boothbay,Me.,Coramercial Agent for the Sale 
of Patents for States, Couniies, or Towns. Capable Can- 
vassers are employed to sell individual righte. 6 tf 



"PATENTED "CENTER BENDING" 

X Wood Benders and Riglns for sale. JOHN C. MOR- 
RIS, No. 122 East 2d St., Cincinnati, Ohio. 6 S 



©rfuifrcr. 

9kdj bem nenen ^.iatcnt«©efe^e bcr Sereimgten 
©taaten, Knnen Seutfche, feline SSilrger a!!er San* 
ber, tnit einer einjigen ?Ui§na&me, ^atente jn ben» 
fetben Sebingimgeii ertangen, tote Siirger ber 23er. 
©toateit. 

Gsrfuttbigttttfjett it&er bte, ;ur (Srfangung toors 
$Patenten nbtliigen @d>ritte, fonnen in beutfdier 
@)5rad;e jdjriftlid) an nn8 geridjtet toerben unb @r* 
finber, toe!d)el)erfi>n(idj itad; lmfercr Of jtce fommen> 
tuj^ben ttott SJentfdjett prompt bebient toerben. 



j@ie £)atetttrjcfci}c tor Urrrinigten ^taatcn, 

nebfl ben 8tegeln unb ber Oefdjafteorbmtng bet 
^aterttoffice, mtb SJnlcitnttgen fiir bte (Srfinber itm 
fid; tpatente ju fidjern, finb in 93:id)«gormat Son 
un8 in beutfdjer ©^)rad)e Ijerausgegefren, 
amb toerben gratis an atte fcerjanbt, toeldje borrtm 
rniinblid) cber fdjriftlid) eiiit'oinirien. 
3)2cm abreffire 

MUM & CO. 

87 Park Eow, New York 
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ATENTS 



The First Inquiry 

that presents itselt to 
one who has made any 
improvement or dis- 
covery is: "Can I ob- 
tain a Patent ? " A pos- 
itive answercanonlybe 
had by presenting a 
I complete application 
I for a Patent to the Com- 
" missioner of Patents. 
An application consists 
of a Model, Drawings, 
Petition, Oath, and fall Specification. Various official 
rules and formalities must also be observed. The 
eli'orts of the inventor to do all this business himself are 
renerally without success. After a season of great per- 
plexity and delay, he is usually glad to seek the aid of 
persons experienced in patent business, and have all the 
work done over again. The best plan is tosolicitproper 
advice at the beginning. 

If the parties consulted are honorable men, the inven- 
tor may safely confide his ideas to them : they will advise 
whether the Improvement is probably patentable, and 
will give him all the directions needful to protect his 
rights. 

Messrs. MUNN & CO., in connection with the publica- 
tion of the Scientific American, have been actively en- 
gaged in the business of obtaining patents for over twenty 
years— nearly a quarter of a century. Over Fifty thou- 
sands inventors have had benefit from ourcounsels. More 
than one third of all patents granted are obtained by this 
firm. 

Those who have made inventions and desire to consult 
with us, are cordially invited to do so. "We shall be happy 
to see them in person, at our office, or to advise them by 
letter. In all cases they may expect from us an honest 
opinion. Forsuch consultations, opinion, and advice.we 
make no charge. A pen-and-ink sketch, and a description 
of the invention should be sent, together with stamps for 
return postage. Write plainly, do not use pencil nor pale 
ink; be briet. 

All business committed to our care, and all consulta- 
tions, are kept by us secret and strictly confidential. Ad- 
dress MUNN & CO., 3? Park Row, New York. 

Preliminary E^camlnn tlon.--In order to obtain a 
Preliminary Examination, make out a written descrip- 
tion of the invention in your own words, and a rough 
pencil or pen-and-ink: sketch. Send these with the fee of 
$5 bv mall, addressed to MUNN & CO.,37 Park Row, and 
indue time you will receive an acknowledgment there- 
of, followed by a written report in regard to the patentabil- 
ity ol your improvement. The Preliminary Examination 
consists of a special search, which we make with great 
care, among the models and patents at Washington to 
ascertain whether the improvement presented is patent- 
able. 

In Ord er to Apply for a Patent* tb e law requires 
that amodel shall be furnished, not over afoot in any di- 
mensions.— sm%ller,if possible. Send themodel by express, 
p e-paid, addressed to Munn & Co., 37 Park Row, N. T., 
together with a description of its operation and merits . 
On receipt thereof wewill examine the invention careful- 
ly and advise the party as to Its patentability, free of 
charge. 

The model should be neatly made of any suitable mate- 
rials, strongly fastened, without glue, ao4 neatly paint- 
ed. Thename of the inventor should be engraved orpaintr 
ed upon it. When the invention consists ot an improve- 
ment upon some other machine, a full working model of 
Che whole machine will not be necessary. But the model 
must be sufficiently perfect to show,with clearness, the 
nature and operation of the improvement. 

New medicines or medical compounds, and useful mix- 
tares of all kinds, are patentable. 

When the invention consists of a medicine or compound, 
or a new article of manufacture, or a new composition, 
samples of the article must be turnishea, neatly put up. 
Also, send us a full statement of the Ingredients, propor- 
tions mode of preparation, uses, and merits. 

Reissues.-- A reissue is granted to the original pat- 
entee, his heirs, or the assignees of the entire interest, 
when by reason of an insufficient or detective specifica- 
tion the original patent is invalid, provided the error has 
arisen irom inadvertence, accident, or mistake without 
any fraudulent or deceptive intention. 

A patentee may, at his option, have in his reissue a sep- 
arate patent for each distinct part of the invention com- 
prehended in his original application, by paying the re- 
quired fee in each case, and complying with the other re- 
quirements of the law, as in original applications. 

Each division of a reissue constitutes the subject of a 
separate specification descriptive of the part or narts ol 
the invention claimed in such division; and the drawing 
may represent only such part orparts. Address MLNN 
& CO., S7 Park Kow, for full particulars. 

Interferences— When each ol two ormore persons 
claimstobe the first inventor of the same thing, an"ln- 
terference'Msdeclared betwe n them, and a trial is had 
before the Commissioner. Nor does the fact that one ol 
the parties has alreadv obtained a patent prevent such an 
tntenereuce ; for, although the Commissioner has no pow- 
erto cancel «. patent already issue*, he may.lf he finds 
that anotner person was tne prior inventor, give him also 
a patent, and thus place them on an equal looting before 
the courts and the public 

Caveats.— A Caveat gives a limited but immediate 
protection, and is particularly useful where the Invention 
is not fully completed, or themodel Is not ready, or fur- 
ther timeis wanted lor experiment or study. AfteraCa- 
veat has been filed, the Patent Office will not Issue a pat- 
ent for the same invention to any other person, without 
giving notice to the Caveator, who is then allowed three 
months time to file in an application tor a patent. A Ca- 
veat, to be of any value, should contain a clear and con- 
cise description ot the invention, so far as it has been 
completed.illustrated by drawings when the object admits, 
in order to file a Caveat the inventor needs only to send 
us a letter containing a sketch of the Invention, with a de- 
scription in his own words. Address MUNN & CO., 37 
Park Row.N.T. 

Additions can be made to Caveats at any time. A Caveat 
runs one year, andean be renewed on payment of $10 a 
year for as long a period as desired. 

Quick Application*.— When, from any reason 
par ^38 are desirous of applying for Patents or Caveats, in 
6Er at baste, without a moment's loss of time, they have 
oLiy to write or telegraph us specially lo that effect, 
an* we will make special exertions lor them. We can 

grepare and mail the necessary papers at less than an 
our's notice, if required. 

Foreign Patents.— American Inventors should bear 
in mind that, as a general rule, any invention that is val- 
uable to the patentee in this country is worth equally as 
as much in England and some other foreign countries. 
Five Patents— American, English, French, Belgian, and 
Prussian— will secure an inventor exclusive monopoly to 
his discovery araona one hundred and thirty millions 
of the most intelligent people in the world. The facili- 
ties o fbusmess an* steam communication are such that 
patents can be obtained abroad by our citizens almost as 
easily as at home. The majority of all patents taken out 
by Americans in foreign countries are obtained through 
the Scientific American Patent Agency. A Circular 
containing further information and a Synopsis of the Pat- 
ent Laws of various countries will be furnished on appli- 
cation to Messrs. Munn & Co. 

For Instructions concerning Foreign Patents, Reissues, 
Interferences, Hints on Selling Patents, Rules and Pro- 
ceedingsatthe Patent Omce.the Patent Laws, etc.,see 
our Instruction Book. Sent free by mail on application. 
Thosewho receive more than one copy thereof will oblige 
by presenting them to their friends. 
Address all communications to 

MUNN & CO., 

No.37ParkRow, New York City. 
Office In Washington, Cor. F and 7th streets. 



Patents are Granted for Seventeen Years* 

the following being a schedule of fees:— 

On filing each Caveat , $10 

Onfillng each application for aPatent.except lor a 

design f 15 

On issuing each original P atent $20 

On appeal to Commissione r of Patents $20 

On application for Reissue $30 

On application for Extension of Patent |50 

On granting the Extension .$50 

On filing a Disclaimer $10 

On filing application for Design (three and a half 

years) $10 

On filing application for Design (seven years) $15 

On filing application forDesign (fourteen years) $30 

In addition to which there aresome small revenne-Btamp 
taxes. Residents ot Canada and Nova bcoua pay $500 on 
application 



Patent Claims. — Persons desiring the claim 

of any Invention, patented within thirty years, can ob- 
tain a copy by addressing a note to this office, giving 
name of patentee and date of patent, when known, and 
Inclosing $1 as a fee for copying. We can also furnish a 
sketch of any patented machine to accompany the Claim, 
at a reasonable additional cost. Address MUNN & CO. 
Patent Sollcitors.No.S7 ParkRow,New York 



Sutoftttiuttviitf. 



A limited number of advertisements will he ad- 
mitted in this page at the rate of $1 per line. 
Engravings may head advertisements at the same 
rate per line, by measurement, as the letterpress. 



JT. WERNER, Pattern & Model Maker, 
• and Light Machinist, 62 Center St., N.T. Mill Tools 
made to order. l*os 



Church Architecture. 

8 Elevations, splendidly printed In colors, and 32 plans 
and sections, to working scale. Postpaid $12 



WOODWARD'S SUB- 
urban and and Country Hou- 
ses. New Designs, $1 50 post paid. 

Geo. E. Woodward, 

ARCHITECT, 

191 Broadway, New York. 

Send stamp for Catalogue of all 

newbooks on Architecture. 

2 tf os 




G 



UN METAL AND STEEL.— Steam En- 

gines of superior construction. Steam Carriages to 
order, warranted. E. WARE, South Dedham, Mass. 7 os 




Reynolds 9 

TURBINE 
WATER WHEELS, 

Andall kinds of 

MILL MACHINERY 

Send for Illustrated 
Pamphlet. 

GEO. TALLCOT, 

96 Liberty St., 
7 ostf New York. 



Band Saws. 

FRENCH BAND SAW MACHINES and 
SAWS— 
For Sawing Logs and Resetting. Also, for Light and 
Heayy wort. G. GUEUTAL, 

7 l»os 39 WestFourtnst.,New York. 



Champion Mowing and Reaping Machines. 





K 








o 








>— * 








p-i 








H 




, 




<1 




•R 




W 




j 




o 


H 


a 


a 


Q 


w 


n 


cts 




02 




W 


o 


j> 




i-l 




P3 
■4 




m 


31 
> 


>T) 


w 




63 
> 




H 


o 


M 


1 


b 



6 



o 
fcj 

o 
< 

THE LIGHTEST DRAFT, BEST MADE!, MOST CONVENIENT, DURABLE, AND EFFICIENT HAR- 
VESTERS IN THE WORLD. Manufactured by 

WHITELEY, PASSLER & KELLY, Springfield, Ohio. 
The Champion Machine Company, Springfield, Ohio. 
1 os] And The Lagonda Agricultural Works, Springfield, Ohio. 



WITH ^& 

EMERSON'S 

'Jkff PATENT 

^MOVABLE TEETH, 



ARE RAPIDLY taking the place of SOLID-TOOTHED SAWS. ^ j| 

\ -. EMERSON'S PATENT PERFORATED Jm 

CIRCULAR & LONG SAWS *i 



Also avoid all Gumming. 

SEND JFOK PAMPHLET AND 
NEW PEICE LIST, e 



M 



$> 



CO., HO!. 



TWIST DRILLS 1-32 to 1 1-4 inch. 
AMERICAN TWIST DRILL CO., Woonsocket, R.I. 



" R. BROWN & SHARPE, Providence, 

»_r • R. I., Manufacture a Revolving Head-Screw Ma- 
chine suitable for making from bar iron all kinds ol 
Screws and Studs, used in a machine shop; also, lor drill- 
ing, tapping, and facing nuts, fl.nl hlng steam and gas fit- 
tings, and parts of sewing machines and cotton machine- 
ry. One man, with this machine, will produce asruany 
screws, and ot more uniform quality, than from three to 
five men can make on as manv engine lathes. J. R. II. & 
S., also, make Universal Milling Machines, Tapping Ma- 
chines, Grinding Lathes, Friction Clutch Pulleys, watch, 
Clocks, Tarn Assorters and Reels, and Patent Cutters for 
Gear, which can be sharpened by grinding without chang- 
ing thelrform. Gears Cut and Index Plates drilled to 
order. Illustrated Catalogue sent bymail on application. 

5 8 eow os 



Agents Wanted. 

THE PATENT EXTENSION DINNER 
Pail is selling rapidly and gives Universal satisfac- 
tion. Now is the time for agents to make a big thing, as 
it posesses every requisite for a good selling article, and. 
comas within the reach of every one. 

State and County Rights For Sale. 
' Samples sent by express on receipt of $1. 82 Congress 
St., Boston, Mass. W. H. HAZEN & CO. 6 2os 



Agents Wanted. 

TXTE want first-class Agents to introduce 

VV our NEW STAR SHTJTTIiE SEWING 

MACHINES. Extraordinary inducements to good 
salesmen. Further particnlars and sample work furnish- 
ed on application to W. G. WILSON & CO., Cleveland, 
Ohio; Boston, Mass.; or St. Louis, Mo. 6 ISos 



THE REPEATING MATCH, or LIGHT, 
to carry In the vest pocket, in silvered cases. Sam- 
ple sen t on receipt of 65 cts. Agen ts wanted. Address 
6 2os* L. F. STANDISH, Springfield, Mass. 



ONE 2-H. P. CALORIC ENGINE That 
has been run as an exhibition machine for a short 
time, and is wa ranted to be all right. Also, 

ONE ISEW 60-H. P. TRUNK - BEAM 

PROPELLER ENGINE, with Boiler, Screw, and Shaft 
complete , suitable for Tug or Yacht. Both of which will 
he sold very low. GEO. H. SANBORN, 

6 2os 66 Subury St., Boston. 



TT"!?'^'!!? Our New Catalogue of Im- 

Jf JAi Cj Hi* proved STENCIL DIES; More than 



$200 



A. MONTH i s being made with them 

S. M. SPENCER & CO., Brattlehoro, Vt. 



INSTITUTE OP 
PRACTICAL CIVIL ENGINEERING, SURVEYING, 
and DRAWING, at Tolleston, Irtd. For circular address 
6 208 A. VANDER NA1LLEN. 



SLATE SLABS— 
Of any size for every building and manufacturing 
purpose. Plain, Carved^ and Marbleized. HUDSON 
RIVES SLATE CO., 25 Park Row, N. Y. 4 4* OS 



PATENT IMPROVED 

Band Saw 

Machines or Scroll Sawing and Reslittlng. Saw break- 
ing stopped entirely. Manufactured by 

FIRST & PRYIBIL, 
175 Hester st.,N. T. Send for a circular. 6 4os* 



WANTED.- 



TO MAKE AN ARRANGEMENT WITH 
A LIVE MAN 
in every county, 

WHO WISHES TO MAKE MONEY, 

and can give good references. No capital required. Will 
sell a business now paying $1,500 per month, and rely on 
profits formy pay. Address J. C. T1LTON, 

6 los 2is Pittsburgh, Pa. 



The Christian, 60 cents 

A large, live, 8 page monthly religious and family pa- 
per, containing facts, Incidents, tales, sketches.music, po- 
etry, true stories, pictures, reading for young,old, saints, 
sinners, one and all. No sectarianism, controversy, poli- 
tics, puffs, pills, or patent medicines. 60 cts, a year; 10 
copies $5. For Sunday Schools, 10 copies $4. Send 
10 cts. for 3 specimens before you forget It. Vol. 3 be- 
gins Jan., '68. 1000 pages new, live tracts,for SI. Ad- 
dress H. L. HASTINGS, Tract Repository, 19 Lind- 
all et.. Boston, Mass. 6 los lis 



T?OR ONE DOLLAR I WILL SE^D 

J? full directions for making the Celebrated Silver Plat- 
lDg Fluid. Address GEORGE C. BROWN, 

6 3 New London, Conn. 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of Superior Qua 
ity, on hand and finishing. For Sale Low. For Descrip 
tion and Price, address NEW HAVEN MANUFACTUR- 
ING CO., New Haven, Ct. 2 os tf 



ANDERSON'S PATENT MULEY SAW 
Hangings." The oscillating lower Muley and self- 
adjusting rak» upper Muley performs H more work with. 
Klesspower than any other. COE & WILKES Paines- 
ville, Ohio, sole manufacturers, except for the States of 
Maine and Pennsylvania. Send for circulars. 6 8* 



OIL ! OIL !! OIL !!! 

FIRST PREMIUM PARIS, 1867. 

Grand Silver Medal and Diploma ! 

WORLD'S PAIR— London, 1862. 

TWO PRIZE" MEDALS AWARDED 

PEASE'S IMPROVED OILS! 

Engine, Signal, Lard, and Premium Petroleum Is the Best 
Made for 

Railroads, Steamers, and for Machinery and 
Burning. 

F. S. PEASE, Oil Manuiacturer, 
Nos. 61 and 68 Main street. Buffalo, N. T. 
N B.— Reliable orders filled for any part of the world. 

6tf 



NOTICE.— To 

" All Men who Use Plane Irons." 

We hereby authorize all " Hardware Dealers " to allow 
their customers to try our " Clover -Leaf Plane Irons," 
and, if not perfectly suited, take them back, refund 
price paid, and charge irons over to us. 

We want Mechanics and Dealers to Run no Risk iniBuy- 
ing our Plane Irons. 

See that our 



TRADE 




MARK 



P O TVER L O OMS. j£p™£ 

Spooling,Winding,Beaming v Drylng,andStzlne Machines, 
Self-Acting Wool ScourinjrMachinea, Hydra Extractors. 
Also, Shafting, Pulleys, and Self-Oillne Adjustable Hang- 1 
ers, manuf'ODy THOS WOOD, 8106 Woodst.,Phil'a,Pa. * 



Is on each Iron. 

REYNOLDS, BARBER & CO., 

Steel Tempering Works, 
1 7eow] Auburn, N. Y. 



HYDRAULIC Jacks and Punches, Im- 
proved. Manufactured b y E. LYON, 470 Grand St., 
New York. Send for a circular. 1 eowlS* 



LD. FAY, MANUFACTURER OF MA- 
• CHINISTS' TOOLS, WOOD-TURNING LATHES 
oi all kinds, Gage Lathes, etc., from improved patterns. 
Manufactory Worcester, Mass. -5 eowtf 



PORTABLE Foot Lathes, with Slide Rest 
and fittings. Elegant, accurate, and cheap. Ad- 
dress S. K. BALDWIN, Laconia, H. H. 5 3 eow» 



TO MANUFACTURERS OF TEXTILE 
Fabrics.— Dutch er's Patent Temples, adapted to 
weaving all kinds of goods ; also, Thompson's Patent Oil 
Cans for oiling Machinery— neat and economical; also 
Patent Shuttle Guides, which will protect the weaver and 
save the owner the cost of the guides every j ear Fur 
nished by E. D. & G. DRAPER. 

1 6eow*] Hopedale,Mass. 



FOR EVANS' PATENT CARRIAGE- 
Spring Machinery, inquire of W. R.PETRIE & CO., 
sole Manufacturers, westville Conn. 3 3eoTV* 



PLATINUM— For all Laboratory and Man- 
ufacturing purposes. Platinum Scrap and Ore Pur- 
chased. H. MTRAYNORjOfflce748B'dway,N.Y. 1 eow6* 



WOOD-WORKING MACHINERY, The 
SUBSCRIBER Is the New York Agent for all the 
Manufacturers, and sells at their prices. S\ C. HILLS, 12 
Piatt st. 3 tf c 
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Scientific American? 

THE 
BEST PAPER IN THE WORLD. 

Published for Nearly 

A QUARTER OP A CENTURY. 



This Splendid Newspaper, greatly enlarged and 
improved, is one of the most reliable, useful, and inter- 
esting journals ever published. Every number is beau* 
tifnlly printed and elegantly Illustrated with 
several Original Engravings, representing New In- 
ventions, Novelties in Mechanics, Agriculture, Chemi3 
try,Photography, Manufactures, Engineering, Science 
and Art. 

Farmers, Mechanics, Inventors, Engineers, Chemists, 
Manufacturers, people in every profession of life, will 
find the SCIENTIFIC AMERICAN to be of great 
value in their respective callings. Its counsels and sug- 
gestions will save them Hundreds of Dollars annually, 
besides affording them a continual source of knowledge, 
the value of which is beyond pecuniary estimate. All 
patents granted, with the claims.publiahed weekly. 

Every Public or Private library should have the wort 
bound and preserved for reference. 

The yearly numbers of the SCIENTIFIC AMERI- 
CAN make a splendid volume of nearly one thousand 
quarto pages, equivalent to nearly four thousand 
ordinary book pages* A New Volume commences 
January 1, 1S6S- Published Weekly. Terms : One 
Tear, S3 j Half-Tear, Si 50 j Clubs of Ten Copies 
for One Tear, $£5 ; Specimen Copies sent gratis. 
Address 

JtfUNN «fe|CO., 

37 Park Bow, New York. 



B3^ The Publishers of the Scientific American* 

in connection with the publication of the paper, have 
acted as Solicitors of Patents for twenty-two 
years. Thirty Thousand Applications for Pat- 
ents haVe been made through their Agency. More than 
One Hundred THousandfrnventors have sought 
the counsel of the Proprietors «f the SCIENTIFIC 
AMERICAN concerning their inventions. Consulta- 
tions and advice to inventors, by mail, free. Pamphlets 
concerning Patent Laws of all Countries, free. 



33T*A Handsome Bound Volume, containing 150 
Mechanical Engravings, and the United States Census by 
Counties, with Hints and Receipts for Mechanics, mailed 
on receipt of 25c. 
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